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SUMMARY TABLE FOR TOTAL RISK CALCULATION

All the alternative post-remediation tetal cancer incidence and cancer fatality for 10,000
years from present time

B i{;idential Fé;meri Industrial Worker Recreatf;l;al user

Alternatives Cancer Cancer Cancer Cancer Cancer Cancer
Incidence! | Fatality? || Incidence' | Fatality’ || Incidence' | Fatality’
No Action 757 631 276 230 46 39
Long-Term Management 677 565 276 230 50 41
In Situ Fill and Cap 400 333 277 231 29 24
In Situ Vitrification 0 0 0 0 0 0
Ex Situ intermediate Separation 12 10 6 5 0 0
Ex Situ No Separation 12 10 6 5 0 0
Ex Situ Extensive Separation 12 10 6 5 0 0
Ex Situ In Situ Combination 72 60 30 25 1 0
Phased Implementation 12 10 6 5 0 0
Population Density (# of Indv./ km?®) 4.97 2.81 17.75
Population per Generation (# of Indv) 3900 2200 1950
Total population in 10,000 yr (# of Indv) 557,143 733,333 650,000
Area of Land Use (km?) 785 785 104
i Dose to risk conversion factor for cancer incidence used is 6.0E-04 (ICRP 1991).

2 Dose to risk conversion factor for cancer fatality used is 5.0E-04 (ICRP 1991)~




Total Post-Remediation Cancer Incidences and Fatality Calculation Methodology and
Results Using the Risk Contour Area.

For each alternative (total of 8) and receptor group (total of 4), five risk contours (three isopleth
each), corresponded to 300, 500, 2,500, 5,000, and 10,000 years from present time have been
calculated and presented in Appendix D, Figures D.5.1.1 through D.5.9.17.

The total risk (cancer incidences) for each isopleth is calculated by multiplying the risk
associated with each isopleth by the number of individuals within that isopleth. Then the total
risk for the contour, which contains several isopleth, is the sum of the isopleth total risk. The
risk in this calculation refers to the incremental lifetime cancer incidence. The cancer incidences
are converted to the cancer fatality using the International Commission on Radiation Protection
(ICRP) Publication 60 dose to risk conversion factors.

The risk contour presented in Appendix D and Volume One of the TWRS-EIS contains only
three isopleths. In this calculation 18 isopleths are used for better estimation of the total risk.
These isopleth are produced using the SURFER computer software. The area and corresponding
risk print out are tabulated and presented in the attachment.

The data and calculated results for each alternative and receptor are presented in one table. Each
table is identified by the alternative's abbreviation (e.g., NA-No Action, ISFC-In Situ Fill and
Cap) followed by the receptor type such as residential farmer, industrial worker, and recreational
shoreline user. All the tables have the same format and computation method.

The first column of each table presents the risk magnitude, which is the chance of developing
cancer. The first risk of 0.5 indicates that 1 out of 2 within the isopleth with this risk has a
chance of developing cancer, or an individual has a 50% chance of developing cancer. The next
four columns, each containing three subcolumns, have the same format and represent the four
time periods of interest, labeled as T1, T2, T3, and T4. The first column within each time period
shows the area of each isopleth corresponded to the risk magnitude in square kilometers (km?).
The second column shows the total number of individuals within that area for the duration of that
isopleth. The third column present the product of risk magnitude (first column) and the total
number of individuals (second column) that is the total cancer incidence per the isopleth.

The area of isopleth with risk of 0.5 at time period T1 is 1.0 km? and zero at the time period of
T2. This show the risk at the year 200 is 0.5 and at the year 500 is zero. Using the risk of 0.5 for
the entire duration of 200 years will over estimate the total risk. For better estimating of the total
risk the half value (average) of 0.5 is used for the duration of 200 years. The following graph
presents the mathematical logic for this rational.
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The following demonstrates the calculation for the NA residential farmer for a risk magnitude of
0.5, 0.3, and 0.2 for the time period of T1.

First Column:

Risk of 0.5 has isopleth with area of 1 km?
Risk of 0.3 has isopleth with area of 3 km?
Risk of 0.2 has isopleth with area of 50 km?

......................................................................

----------------------------------------------------------------------

Second Column:
The total number of individuals = (Area) x (population density) x (number of generations)

The population density, total population per generation, and number of generations are estimated
and assumed based on the current data and anticipated changes. The generation refer to the time
duration of a receptor involved in the activity, the industrial worker's generation is assumed 30
years, which means an industrial worker individual would be exposed to the contaminated media
for entire duration of his/her occupancy. The same time duration of 30 years is assumed for the
recreational shoreline user. This information regarding each receptors is presented in the
sumimary table. For the residential farmer, the population density of 4.97 farming individuals per
km? is assumed with farming of 70 years per generation. Therefore, for risk of 0.5:

Total number of farming individuals = 1.0 (km?) x 4.97 (# of Individual per generation per km?)
x (200/70) (years per years per generation) = 14.2 individualO farmers

Total risk for the 0.5 risk isopleth is

= 14.2 (individuals) x 0.5 (cancer incidence per individual)

= 7.10 cancer incidence for risk of 0.5 over 200 years

= 3..55 cancer incidences for average risk of 2.5 ([0.5 +0.0)/2) over 200 years

For risk of 0.3 the total cancer incidence

= 0.30 (risk/individual) x 3 (km? ) x 4.97 (individuals/km? -generation) x 200/70 (generations)
= 12.78 cancer Incidences for maximum risk of 0.3

= 6.39 cancer Incidences for average risk of 0.15 ([0.3+0.0}/2)

For risk of 0.2 the total cancer incidence

= (.2 (risk/individual) x 50 (km? ) x 4.97 (individuals/km?-generation) x 200/70 (# of generation)
= 142 cancer Incidences for maximum risk of 0.2 '

= 71.00 cancer Incidences for average risk of 0.1 ([0.2+0.0]/2)

The same is applied to all the calculations.

The cancer incidences are converted to cancer fatalities using the ICRP Publication 60, Table 3.
This table presents fatal cancer of 5.0E-04 per rem for exposed population of whole population



and non-fatal cancer of 1.0E-04 per rem. Using the above data, there would be 0.8 fatalities per
each incidence (4.0E-04/5.0E-04). Therefore, the cancer incidences of 3.55, 6.39, and 71.00
would be comresponded to 2.84, 5.11, and 56.80 cancer fatalities.

The summary of the calculations is shown in the summary table.



Table D.14.1 All the alternative post-remediation total cancer incidence and cancer fatality
for 10,000 years from present time

e
o~

Residential Farmer Indl;si;ialr WOt;ker Recreational user

Alternatives Cancer Cancer | Cancer Cancer || Cancer Cancer
Incidence! | Fatality! || Incidence! | Fatality? || Incidence! | Fatality’
No Action 757 631 276 230 46 39
Long-Term Management 677 565 276 230 50 4]
In Sita Fill and Cap 400 333 277 231 29 24
In Situ Vitrification 0 0 0 0 0 0
Ex Situ intermediate Separation 12 10 6 5 0 0
Ex Situ No Separation 12 10 6 5 0 0
Ex Situ Extensive Separation 12 10 6 5 0 0
Ex Situ In Situ Combination 72 &0 30 25 1 0
Phased Implementation 12 10 6 5 0 0
Population Density (# of Indv./ km?) 4.97 2.81 17.75
Population per Generation (¥ of Indv) 3900 2200 1950
Total population in 10,000 yr (# of Indv) 557,143 733,333 650,000
Area of Land Use (km?) 785 785 104
1 Dose to risk conversion factor for cancer incidence used is 6.0E-04 (ICRP-60)

2 Dose to risk conversion factor for cancer fatality used is 5.0E-04 (ICRP-60)



Table D. All the alternative post-remediation total cancer incidence and cancer fatality
for 10,000 years from present time

Residential Farmer B Industrial Worker: 7 Recreational user ]

Alternatives Cancer Cancer || Cancer Cancer Cancer Cancer

Incidence | Fatality || Incidence | Fatality || Incidence Fatality
No Action 757 631 276 230 46 39
Long-Term Management 677 565 276 230 50 41
In Situ Fill and Cap 400 333 277 231 29 24
In Situ Vitrification 0 0 0 0 0 0
Ex Situ intermediate Separation 12 10 6 5 0 0
Ex Situ No Separation 12 10 6 5 0 0
Ex Situ Extensive Separation 12 10 6 5 0 0
Ex Situ In Situ Combination 72 60 30 25 1 0
Phased Implementation 12 10 6 5 0 0
Population Density (# of Indv./ km?) 497 2.81 17.75
Population per Generation (# of Indv) 33900 2200 1950
Area of Land Use (km?) 785 785 104

Dose to risk conversion factor for cancer incidence is 6.0E-04
Dose to risk conversion factor for cancer fatality is 5.0E-04



NA Residential Farmer

NA km2 [#oflindv.| Risk j{[km2 {# of Indv. | Risk |lkm2 |# of Indv. Risk {lkm2 {# of Indv. Risk

2000 T 0.50( 2000] T2 0.504 2500 T3 0.50[ 6000 T4 0.50

0.5 1 14.20] 355 O 0.00] 000§ 0 0.00 0.00f 0 0.00[  0.00)

03 3| 4260 839 0O 0.00{ 000 © 0.00] 000 0 0.00[  0.00}

02| 50| T 710.00] 71.00] 10; 1420.00f 142.00f 0 0.00 0.00f 0 0.00 0,00

04  22] 31240 1562) 4] 568.00] 28400 © 0.00] o000 0.00] 0.00

0.00f 23| 326.60] 1470 3] 426.00{ 1947 © 000 000 0 0.00f  0.00f

0.081 17| 241.40] 9.66f 5| 710.00| 2840| 0O 0.00{ 0.00| 0 0.00]  0.00

0.07 21} 298.20] f044f 3] 42600 1491 © 0.000 000 0 0.00{  0.00

006 25/ 355.00] 10.65| 6] 852.00| 2556f O 0.00|  0.00f 0 0.00|  0.00

005 21 20820{ 746 8] 1136.00] 28400 0O 0.00] 000 © 0.00|  0.00

004t 52| 73s40| 1477 12| 1704.00| 34.08) © 0.00f 000 0 0.00]  0.00

0.0 46| 653.20f 0.80| 18| 2556.00f 3834 0O 0.00[ o.00] © 0.00}  0.00

0.0z 35 497.00] 4.97|| 58| 8236.00; B2.36] O 0.00[ o000 0 0.00]  0.00

0.04|| 35| 497.00] 249| 72| 10224.00| 51.12}  © 0.00) o0.00) 0 0.00  0.00

0.005 63| B894.60] 2.24| 183] 26986.00] 64.97 © 0.00{ 0OOf 0 0.00)  0.00

0.001] 70| "994.00f 050 130] 26980.00] 1349 1 177.50f  0.091 0 0.00[ 0.0

0.0001ff 77| 1093.40] 0.05]| 82| 11644.00| 058 18} 319500 0.16} 0 0.00] 0.00

‘000001 80| 1278.00] 0.01l| 37| 5254.00] 0.03)| 217| 38617.50( 0.19| 77| 2733500 0.14

0.000001) 33| 468.60| 0.00] 30f 4260.00] 0.00)| 118| 20945.00]  0.01|| 305] 108275.00] 0.05

' off  101| 143420 0.00| 64| 9088.00] 0.00| 431] 76502.50| 0.00| 403| 143065.00}  0.00]

| 785 184.27]] 785 571.8111 785 0.45]| 785 0.18
Total
756.72
630.60
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LTM Residential Farmer

LTM

km2

# of Indv.

Risk |[km2 {#of Indv.| Risk |lkm2 }# of Indv. Risk |[km2 [# of Indv, Risk

200 T 0.50]| 2000 T2 0,501 2500 T3 0.50(| 5000 T4 0.50

0.5 0 0.00{ 0.00) 0 0.00 0.00) o 0.00 0.00] 0 0.00 0.001

0.3 1 14.20f 213 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00]

0.2 4 56.80 568 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00;

0.1 0 0.00( 000 9] 1278.00f 63.80 0 0.00 0.00 0 0.00 0.00

0.09 5 71.00] 3.20 6 852.00| 38.34 0 0.00 0.00 0 0.00 0.00

0.08 16 227.20{ 9.09 7 994.00| 39.76] 0 0.00 0.00][ 0 0.00 0.00

0.07 27 38240 13.42 8| 1136.00f 39,76 o 0.00 0.00" )] 0.00 0.00}

0.06 38 539.60! 16.19 12| 1704.00] 51.12 o 0.00 0.00 0 0.00 0.00

0.05 42 506.,40] 14,91 10) 1420.00{ 35,50 0 0.00 0.00 0 0.00 0.00

0.04| 74) 1050.80] 21.02) 20| 2840.00] &6.80 0 0.00 0.00 0 0.00 0.00y

0.03 44 624.80| 9.37|| 25{ 3550.00| 53.25 0 0.00 0.0 0 0.00 0.00

0.02 80| 1136.00f 11.36]] 46{ 6532.00f 6532 "] 0.00 0.00 0 0.00 0,00

0.01 3z 454,40 2,27t 62| 08804.00] 44.02 0 0.00 0.00 [i] 0.00 0.001[

0.005 102| 144B.401 3.62|| 175| 24850.00{ 62.13 0 0.00 0.00|| 0 0.00 0.00"

0.001 81} 1150.20f ©.58)| 190| 26980.00{ 13.49 1 177.50 0.09 0 0.00 0.00||

0.0001 127| 1803.40| 0.09) 83| 11786.00 0.59 11 1952.50 0.10 0 0.00 0.00

0.00001 26 369.20| 0.00 39| 5536.00 0.03|1 188] 33370.00 0.17)f 77| 27335.00 0.14

0.000001 25 355.00] 0.00)f 33| 4686.00 0.00]] 154] 27335.00 0.01)| 305 108275.00 0.05

0 61 866.20 60| 8520.00 0.00{ 431 76502.50 0.00} 403| 143065.00 0.00

785 112.92|| 785 §64.00) 785 0.37|| 785 0.19
Tofal
677.48
564.57
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ISFC Residential Farmer

ISFC_ [[km2 [# of Indv. | Risk [lkm2 [#ofindv. | Risk [km2 [#oflndv, | Risk flkm2 [# of Indv. | Risk

2000 T1 0.50[ 2000] T2 0.50[ 2500{ T3 0.50 5000| T4 0.50

0.5 0 0.00 ocof 0 0.00| o000 © 0.00 0004 © 0.00] - 0,00

0.3 0 0.00] o0g0f 0 0.00) 0001 O 0.00] 000 o0 0.00{  0.00;

0.2 0 0.00] o000 O 0.00]  0.00f 0 0.00] 0.00f 0 0.00]  0.00

0.1 0 0.00] ©000f O 0.00] o0.00f © 0.00]  o.00f 0 0.00{  0.00

0.09 0 0.00] o000 © 0.00] 0.00f © 0.00{ 0.0 © 0.00]  0.00

0.08 0 0.00] 0.0 0 0.00[ 0.0 0 000 oo0f © 0,00  0.00

0.07 0 0.00f 000 0O 000 0.00] O 0.00] o.00f 0 0.00] 0.00

0.0 0 0.00] 000 O 0.00] oool o 0.00] o00bf O 0,00 0.00

0.05 0 0.00] og0of 0 g.00] 0000 O 0.00] oo00f 0 0.00)  0.00;

0.04} 0 0.00] 000 O 000 0.00f © 0.00( 0.00( 0 0.00]  0.00

0.03 0 0.00[ 000f 0O 0.00f 0.0001 0 0.00] 000 © 0.00]  0.00

0.02 0 0.00{ 0.00| 0 0.00] 0.0 0 0.00 o000f 2 7i000) 7.0

0.0 o - 000 0.00f 0O 0.00] ©o0f © 0.00{ 000 95| 33725.00] 168.63
0.005 0 0.00] o000 O 0.00] 0.00f -0 0.00|  0.00| 231] 82005.00{ 205.01| 14
0.001 0 0.00] 0.0 0 000 o000 © 0.00[  0.00[| 93| 33015.00] 16.51) 311
0.0001 ¢ 0.00] o©000f O 0.00] 0008 © 0.00} 0.00 115] 40825.00] 2.04} 169
0.00001 0 0.00] 000] © 000l 000 © 0,00] 0.00)| 144] 51120.00]  0.26| 143
0.000001 0 0.00] 000 © 0.00[ 000 © 0.00{ 000 24| 8520.00] 0.001 45

of 785] 11147.00 785 111470.00| ~ 0.00{ .785{ 139337.50|  0.00] 81| 26755.00{  0.00

785 0.00] 785 0.00] 785 0.00f 785 399.55

Total
399.55
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ISV Residential Farmer

I8V

km2 |# of Indyv.

Risk

| lkm2 |#of indv. | Risk [lkm2 [#of Indv. | Risk [lkm2 |#coflndv. | Risk TS5
2000 T 0.50) 2000 T2 0.501 2500| T3 0.50(| 5000{ T4 0.50 i
0.5 0 0.000 000 © 0.00{ 0000 0 0.00] 0004 0 0.00f  0.00
0.3 0 0.00] 0.001 © 0.00] 0.00| © 0.00] 000 © 0.00]  0.00] |
0.2 0 0.00] o000 0 0.00 000l 0 0.00] 000 0 0.00]  0.00] |
0.1 0 0.00 000 O 0.00] o000f o 0.00f o.00] 0 0.00]  0.00]
0.08 0 000 000 0O 000 o000 @ 0.00] 000 0 0.00[  0.00|
0.08 0 0.00f 0.00]| © 000} 000 © 0.00{ 0.00f © 0.00{ 0.0
0.07 0 0.00] o000 0 0.00] 000 © 000 o00f 0 0.00[ " 0.00]
0.06| 0 0.00 0.00f 0 000 o00f 0 000 o000 0 0.00[ 0.0
005 0 0.00{ 0.0 0 0.00] 0000 0 0.00] 000] 0 0.00[  0.00
0.04 0 000 000 0 000| o000l o 0.00] 0000 ¢ 0.00{  0.00|
0.03 0 0.00] ogo0f © 000 o000f © 0.00 oo o0 0.00]  0.00
0.02 0 0.00] 0.00f © 000 o000 © 0.00 ooof 0 0.00] 0.00
0.01 0 0.00} 000§ © 0.00] o000 o 0.00 ooof 0 0.00]  0.00)
0.0035 0 0.00 000 © 0.00] 0001 0 000 oo0f 0 0.00[ 0.0
0.001 0 0.00{ 000 © 0.00 0.00f o 0.00] 0.0 0 0.00] o001
0.0001 0 0.00] 0.00) 0 0.00] 000 0 0.00] 0000 0 000 o000 1
0.00001 0 0.00 o000l o 0.00] 000 0 0.00] 0.0 31} 11005.00[ "0.06/| 127
0.000001 0 0.00[ 0.00f 0O 0.00] 000 0 0.00] 000} 355| 126380.00]  0.08|| 300
O} 785| 11147.00 785 111470,00|  0.00| 785| 139337.50]  0.00| 368| 141290.00f 0.00] 356
785 0.00] 785 0.00F 785 0.00] 785 0.12] 785
Total
0.12
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ESIS Residential Farmer

ESIS [km2 #ofindv. | Risk [[km2 [#ofindv. | Risk [[km2 [#ofindv. | Risk J[km2 [#of Indv. | Risk || T5
2000 M 0.50 2000 T2 0.50{| 2500 T3 0.50/( 5000 T4 0.50]
0.5 0 0.00] 000f O 000 000 O 0.00f 0.00f 0 0.00]  0.00]
0.3 0 0.00{ 0.00f 0 000] o0.00f O 0.00] oo o 0.00 — 0.00]
0.2 0 0.00{ 0.00} 0 000 0.00( 0 000 oo 0 0.00] 0.00f
0.1 0 0.00] 000 0 0.00] o000 0 0.00[ 000 0 0.00]  0.00)
0.09] 0 0.00] 0.00f 0 0.00] 000f O 0.00] 0.00f © “0.00]  0.00;
0.08 0 0.00] o.00f 0 0.00] oo © 0.00] 0000 © 0.00|  0.00
0.07 0 0.00] 0.00] © 0.00] 0.000 O 0.00] 0.0/ o0 000 00
0.06 0 0.00] 000f 0 0.00] 0.00] 0 0.00] 0.00f o 0.00[  0.00
0.05 0 0.00] 0.00]| O 000/ 0.00( © 000 oog o 0.00f 0.0
0.04 0 0.00] 0008 O 0.00{ 0.001 © 0.00;  0.00] 0 0.00]  0.00
0,03} 0 0.00] 0.00f 0 0.00] O000f O 0.00[ 000f O 0.00[  0.00
0.02) 0 0.000 0.00f © 0.00] 0.00f O 0.00] ©0.001 0 0.00] 0.00
0.01 0 0.00] op0fl "o " o000l o000 © 0.00[ 0.00f o 0.00] " 0.00
0.005 0 0.00| 0.0 0 0.00] 0.00f O 0.00]  0.00f 0 0.00[  0.00
0.001 0 0.00] "0.00]| 0 0.00{ 000§ © 0.00[ 0,00 30| 10650.00] 533
0.0001 0 0.00] 0.000 O 000] 000 @ 0.00] 0.0 361] 128155.00] 6.41[ 242
0.00001 0 0.00; o.00f 0 0.00] 0.00] 122| 21855.00] 0.11)| 119] 4224500, 021} 68
0.000001 0 0.00[ 0. 0 0.00] 0.00] 233| 41357.50] 0.02)| 153] 54315.00] 0.03] 33
0| 785 11147.00 785| 111470.00)  0.00{ 430| 76325.00] 0.00| 122 43310.00] 0.00] 442
785 0.00ff 785 0.001 785 0,13 785 11.97|] 785
Total
12.10
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£SNS Residential Farmer

ESNS {km2 |#oflndv.| Risk [lkm2 |#ofIndv. | Risk {lkm2 J#ofindv. | Risk {lkm2 [# of Indv. | Risk T5
2000 T4 0.50| 2000] T2 0.50f) 2500| T3 0.50) 5000] T4 0.50
05 0 0.00] 0.00ff 0 0.00( o0.00f 0 0.00] ocof 0 0.00]  0.00
0.3 0 0.00] 0.00] 0 0.00f o0.00ff O 0.00] 0.0 © 0.00]  0.00
0.2 0 0.00] 0.00f 0 0.00] 0000 0 0.00] o.00f 0 0.00]  0.00
0.1 0 0.00] 0.00f 0 0.00[ 000f O 0.c0[ 0.0 0 000 0.00
0.09] 0 0.00f 0.00f 0 000 o000 © 0.00] 0.00f © 0.00|  0.00
0.08 0 0.00[ 000 o 000| o.00| 0O 0.00] 0.00f O 0.00]  0.00
0.07 0 0.00 oo0l © 0.00] o0.00| 0O 000}  o0.001 0 0.00]  0.00
0.06 0 0.00] 000 © 0.00] “ooof 0 0.00] Q.00 ¢ 0.00] 0,00
0.05 0 0.00] o.00f 0 0.00] o000f O 0.00] 000 0O 0.00] 0.00
0.04 0 0.00] 0.00f 0 0.00{ 0.00f 0 0.00] o.00] 0 0.00] 0.0
0.03 0 0.00[ 0.0 0 0.00 0.004 0 0.00[ 000§ © 0.00]  o.0qi
0.02 0 0.00] 0.00] © 0.00] 000§ O 0.00f ooof 0 0.00{ 0.0
0.01 0 o.00] o.00] © 0.00 000 0 0.00[ 000 © 0.00  0.00
0.005 0 0.00[ o0.00| @ 0.00 0001 0 0.00f 000 © 0.00] 0.00
0.001 0 0.00f o000 o 000 000§ © 0.00| 0.00f 30[ 10650.00]  5.33
0.0001 0 0.00f 0.00ff 0 0.00] 0.00f O 0.00| 0.00) 357 126735.00] 6.34
0.00001 0 0.00f 0.00§f O 0.00|  0.00f 122] 21655.00] ~0.11f| 122| 43310.00] 0.22
0.000001 0| - o.oof ooof 0 0.00] 0.00) 233| 41357.50] 0.02] 153] 54315.00{ 0.03
0| 785] 11147.00 785| 111470.00]  0.00] 430 76325.00 0.00] 123| 43665.00] 0.00
785 0.00] 785 0.00]] 785 0.13] 785 11.91
Total -
12.03
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ESES Residential Farmer

ESES [km2 [#ofindv.| Risk [km2 | #ofindv. | Risk [km2 |#ofindv. | Risk {km2 [#ofindv. | Risk
2000 Ti 0.50(| 2000 T2 0,50/ 2500) T3 0.50[ so00[ T4 0.50

0.5 0 0.00 0.00) 0 0.00f 0.00f © 0.00] 000 © 0.00]  0.00

0.3 0 0.00 000f © 0.00] 000 0 0.00f 000 0 0.00[ 0.00

0.2 0 0.00{ 000§ © 000 0.00f © 0.00] o000 0 0.00[ ~ 0.00

0.1 0 0.0 o000 © 0.00] 0.00f O 0.00/  000Ff 0 0.00]  ©.00]
0.09 0 0.00] 000 0 0.00] 000 © 0.00] o000 © 0.00f 00
0.08 0 0.00] 000 © 000 000 © 0.00] 0.00f 0 0.00[  0.00

0.07 0 0.00] 000)f 0 0.00 0.00f 0 0.00( 0.00f 0 0.00]  0.00

0.06 0 0.00] 000 © 0.00] 0.00f 0 0.00( 0.0 0 0.00]  0.00

0.05 0 0.00] 0.00) 0 000 oo00f © 0.00[ 0.00f © 0.00|  0.00
0.04 0 0,00/ 0.00| © 0.00[ 0.00f O 0.00] 0.00] 0 0.00]  0.00
0.03 0 0.00[ 000 O 0.00{ 0.00f © 0.000 o000 0 0.00]  0.00

0.02 0 0.00] coof 0 0.00f o000l © 0.00{ 000 © 0.00f 0.00;

0.01 0 0.00] o00f o 0.00 000 © 0.00f 0.00f 0 0.00[ " 0.00
0.005 0 0.00] 000 © 000] 000 © 0.00 oo0 o 0.00] 0.00
0.001 0 000 000 © 000 o000 © 0,00 000 30| 10850.00] ©5.33
0.0001 0 0.00 0001 © 000 000 © 0.00|  0.00] 357 126735.00] 6.34

0.00001 0 0.00] 0.00) 0 0.00[ 0.00) 122 21655.00] 0.11] 122[ 43310.00] 0.22
0.000001 0 000 o000 ¢ 000} 0.00] 233] 41357.50] 0.02| 183} 5431500 0.03] 227
ol 785] 11147.00 785| 111470.00]  0.00| 430| 7632500  0.00] 123] 43665.00] 0.00] 558
785 0.00[ 785 0.00]| 785 0.13[ 785 11.91]f 786
Total
12.03
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ESISC Residential Farmer

ESISC _jkm2 |#of Indv. [ Risk |[km2 [#of Indv. | Risk [km2 [#ofindv. | Risk [[km2 [#ofindv. | Risk 15
2000 T 0.50( z000] T2 0.50[ 2500 T3 0.50]| 5000] T4 0.50
0.5| 0 0.00 000 0 0.00f 000 0 0.00{ 000f © 0.00[ 0.00f -
0.3| 0 0.00] D0.00f 0 0.00] ooof "0 0.00  0.00]| 0 0.00] " 0.00
0.2 0 0.00] o000 o 0.00f oo0| 0O 0.00] 0.00f 0 0.00| 0.0
0.1 0 0.00] 0.00f o 0.00] o00f 0 0.00 ooofl o 0.00| 0,00
0.09 0 0.00 0001 0@ 000 000f O 0.00] 000 0 0.00[  0.00
0.08 0 0.00{ ©0.00| © 0.00[ 0.00f 0O 0.00 000 0 0.00|  0.00
0.07 0 0.00{ 0.00] 0 0.00{ " 0.00f 0O 0.00 00| © 0.00 0.0
0.06 0 0.00] 0.00 0 0.00{ o000f o 0.00] o000 0 0.00|  0.00)
005 0 0.00] 0.00] © 0.00{ 0008 © 0.00[ o.00f 0 0.00} ~ 0.o0{
0.04 0 0.00] 0.00] 0 000 0.00f 0O 0.00{ o0.0001 0 0.00f  0.00
0.03 0 0.00[ o.00f 0 0.00 o000} 0 0.00{ 0.001 0 0.00]  0.00
0.02 0 0.00] 000 0 0.00( o000 0 0.00  0.00f 0 0.00]  0.00
0.01 0 0.00] o.00f o 0.00] 000] © 0.00| 0.00]| 0 0.00[ 0.00
0.005 0 0.00f o00f o 0.00 000 O 0.00| 0.00] 2]  4260.00] 10.65
0.001 0 0.00( o000 © 0.00[ o0.00f 0 0.00] 0.00| 320 116795.00[ 58.40)| 1
0.0001 0 0.00[ o.00| o0 0.00 ©00| 0 0.00| 0.00§ 117] 41535.00| 2.08/ 361
0.00001 0 0.00] 0004 0 0.00f ooof 43| 763250  o0.04f 191] 67805.00] 034 125
0.000001 0 0.00] ©000; 0 0.00] 0.00 277| 49167.50|  0.02) 34| 12070.00] o001 &3
0| 785 11147.00 785 111470.00 0.00] 465| 82537.50| 0.00| 102] 36210.00] 0.00| 205
785 0.00[ 785 0.00[ 785 0.06[] 785 71.47]| 785
Tofal
71.53
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Pl Residential Farmer

Pl km2 1# of Indv. | Risk "kmz #ofindv. | Risk pkm2 |# of Indv. Risk [[km2 {# of Indv. Risk T8
2000 T 0.50|{ 2000f T2 0.50] 2500] T3 0.50( 5000 T4 0.50
0.5 0 0.00] 000 0 0.00{ ©000f O 0.00] 0.00f 0 0.00]  0.00
0.3 0 0.00 000l O 0.00 000t 0 0.00] o000 © 0.00[  0.00]
0.2 0 0.00 000 © 0.00] 0.00f O 0.00] o000 0 0.00] 0.00
0.1 0 0.00 o0of O 0.00] 0.00f © 0.00] 000 © 0.00f 0.0
0.09 0 0.00] 000 © 000" 000l © 0.00] 0.0 0 0.00] 0.0
0.08 0 0.00] 000t 0 0.00] 000 © 0.00 000 0 0.00] " 0.00
0.07 0 0.00] o.00]| o 0.00] 0.00] © 0.00] 000 © 0.00|  0.00
0.06 0 0.00 o000 © 0.00] 000f © 0.00] 000f O 0.00)  0.00f
0.05 0 0.00] 000f © 0.00[ 0.00f 0 0.00[ 0.00 o 0.00]  0.00
0.04 0 0.00 000 © 0.00[ 0.00| © 0.00{ 0.00f 0 0.00] 0.00
0.03 0 0.00[ 000] O 0.00[ 0.0 © 0.00] 0.0 © 0.00f " 0.00
0.02 0 000 o000 O 0.00] 000f © 0.00] o0.00{ © 0.00} 0.0
0.01 0 0.00] 000 "0 000 0.00| © 0.00] 0.00f 0 0.00[ 0.00
0.005 0 0.00f 000 © 0,00] o.00f O 0.00] 000} 0 0.00]  0.00
0.001 0 0.00{ 000 O 0.00] QOO O 0.00 0.00]| 30] 10650.00{ 5.33 _
0.0001 0 0.00] 0001 0 000 o.o0f © 0.00] 0.00| 361] 128155.00| 6.41[ 242
0.00001 0 0.00] 0,00 0 0.00| 0.0 22| 2165500 0.11[ 118] 4224500 0.21 68
0.000001 0 0.00] 0.00] O 0.00] " 0.00] "233| 41357.50] 0.02ff 153 5431500 0.03] 33
ol " 785| 11147.00 765] 111470.00]  0.00} 430] 76325.00] ~ 0.00| 122] 43310.00[ 0.00[ 442
785 0.00 785 0.00 785 0.13f 785 11.97] 785
Total
12.10
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NA Industria Worker

NA~ [kmz Ttetalindv. | risk [km2 Jtotalindv.] risk [lkm2 [totalindv. | risk [lkm2 [totalindv. | risk
2000 T4 0.50f 2000] T2 0.50/ 2500] T3 0.501 5000( T4 0.50| T5
0.5 0 0.00]  0.00 0 000 o.00f 0 0.00]  0.00) © 0.00|  0.00|
0.3 0 0.00f  0.00 0 0.00] 0.00f 0 0.00] 000§ © 0.00|  0.00
0.2 1 1873 1.87 0 0.00] 0.0 0 0.00( 0.00| © 0.00]  0.00
0.1 0 0.00] 0.00 0 0.00{ 0.00] O 000 o0.00f © 0.00]  0.00
0.09 1 18.73]  0.84 0 0.00] 000 © 0.00] 000 0 0.00] 0.00
0.08 0 ool ooofl o 000 000 o 0.00] 000 © 0.00| ~ 0.00
0.07 2 3747 1313 0 0.00] 000 © 0.00] 0.00§ © 0.00{  0.00/f
0.06 1 18.73]  0.56 0 000} 0.00f O 0.00] o000 o 0.00] 0.00
0.05 1 18.73]  0.47 0 0.00] 000 © 0.00]  0.00f 0 0.00] 0.00
0.04 22 41213 8.24 0 0.00 ooof © 0.00 o000 © 0.00] 0.00
0.03| 67| 128543 18.83f 17| 318467 4777 0 0.00 o000f © 0.00{ 0.0
0.02f 81] 1517.40] 1517 22| 4121.33] 4121 © 0.00] 000 o 0.00]  0.00)
0.01)| 102] 1910.80] 9.55] 32| 5994.67 29.97| 0O 0.00] 0.00f O 0.00  0.00}
0.005(| 78] 1461.20f 3.65| 158| 29508.67] 74.00]| O - 0.00] 000 0 0.00]  0.00]}
0.001] 84| 1573.60| 0.79|| 207| 38778.00] 1939 0 0.00] 000 © 0.00]  0.00|
00001 66| 123640| o0.08 187 35031.33] 175 8] 187333 009} © 0.00!  0.00
0.00001) 106 198573] 0.01| 48| 8992.00] 0.04f 155 36205.83] o.8] 28] 13193.33] 0.07
0.000001}] 53 992.87] 0.00] 31| 5807.33] 0.00) 145] 34890.83] 0.02| 286 133943.33[ 0.07| 2
ol 120] 2248.00] 0.00] 83] 1554867 0.00| 473] 110760.83| 0.00] 471| 220585.00{ 0.00] 783
785 §1.37] 785 214.14] 785 0.29[ 785 0.13] 785
Total
275.93
229.95
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LTM Industrial Worker

LTM  [[km2 [totalindv. | risk |lkm2 [totalindv.] risk [km2 [totalindv. | risk [lkm2 [totalindv. | risk [
It 2000 T 0.50) 2000] T2 0.50) 2500] T3 0.50[ 5000] T4 0.50) 75

0.5 0 0.00] o000 O 0.00] 0000 O 0.00] 0.00f O 0.00] 0.00

0.3 0 0.00]  0.00 0 0.00] 000] © 0.00] o000 © 0.00[  0.00

0.2 1 18.73|  1.87 0 0.00 0001 © 0.00{ 0.004 0 0.00] 0.00

0.1 0 0.00] 0.00 0 0.00 000§ © 0.00] 0.00f O 0.00]  0.00

0.09) 0 0.00] 0.00 0 0.00f 0.00] © 0.00f 0.00] © 0.00]  0.00

0.08 1 18.73] 075 0 0.00]  ooof 0 0.00  0.00] 0 0.00[  0.00f

0.07 0 0.00] 000f O 0.00] 0.00| O 0.00] 000 O 0.00[  0.00

0.06 2 37.47 142 0 0.00] 000 © 0.00] 000 0 0.00]  0.00

0.05 i 18.73]  0.47 0 0.00f] 000 O 000 0001 O 0.00]  0.00

0.04f 18 337.20| 6.74 0 0.00] 0.0 © 0.00] 0000 © 0.00]  0.00

0.03}| 57| 1067.80] 16.02f 17} 3184.67| 47770 O 0.00] 0.00] 0 0.00]  0.00

0.02)  ©1] 1704.73] 17.05]| 22| 4121.33] 41.21) © 0.00] 0.00f 0O 0.00f 000

0.01) 02| 1910.80| 9.55| 37{ 6931.33] 34.66] O 0.00[ 0.00] 0 0.00] 0.0

0.005] 100} 1873.33| 4.68| 153| 28662.00] 716 0 0.00 0.000 O 0.00{  0.00

0001 105] 1967.00| 0.88[ 207| 38778.00] 1938 © 0.00f 000 O 0.00| 000

0.0001) 79l 1479.83] 0.07| 188| 35218.67] .76 7| 1639.17| 008 O 0.00[  0.00

000001 120 2248.00] 0.01)| 48] 8932.00] o0.04f 128] 2997333 0.15) 26| 12i76.67| 006

0.000001][ 24 24960 o000 30| 5620.00]  0.00f 156] 36530.00(  0.02 285] 133943.33|  0.07

of 84| 1573.60 83| 15548.67 0.00] 494 115678.33|  0.00| 473| 221521.67; 0.00

785 59.33][ 785 21649} 785 0.25] 788 0.13
Total ft (t
276.20 | i
230.17 [ (
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ISFC Industrial Worker

ISFC  [lkm2 [totalindv. | sisk [lkm2 | totalindv. | risk |lkm2 |totafindv. | risk [[km2 |[totalindv. | risk |
2000 ™ 0.50| 2000] T2 0.50l 2500| T3 0.50 5000] T4 0.50|
0.5 0 0.00] 000§ O 0.00) 0.00| © 0.00] 0.000 0 0.00]  0.00]
0.3 0 000 000f O 0.00] o000 O 0.00] oo o 0.00]  0.00]
0.2 0 0.00{ 0.00 0 0.00] o000l o 0.00] 000 © 0.00] 0.0
0.1 0 0.00] 0.0 0 0.00[ 0008 O 0.00{ 0.0 © 0.00]  0.00
0.09 0 0.00] 0.0 0 0.00f 0.00| © 0.00[ 000f © 0.00f 0.0
0.08 0 0.00] 000 © 0.00] 0.00f © 0.00] o000 o 0.00] " 0.00]}
0.07 0 o.00] oo0f o 0.00] 000 © 0.00] o001 © 0.00] 0.00
0.05) 0 0.00[ o0.00f o 0.00] 000 0 000 0000 O 0.00] 0.00
0.05] 0 0.00] 0.00 0 0.00] 000 O 000 004 O 0.00] 0.0
0.04 0 0.00[ 0.00 0 0.00] 000} O 000 000 O 0.00[  o0.00f
0.03 0 0.00[  0.00 0 0.00f 000} O 0000 Q00 O 0.00] 0.0
0.02 0 0.00] 0.0 0 0.00 000 © 0.00] 0.000 © 0.00]  0.00
0.01 0 0.00] 0.00 0 0.00] 000 0O 0.00] o.00( o 0.00]  0.00
0.005 0 0.00 0.00 0 0.00 o0.00f O 0.00]  0.00] 203] 95071.67| 237.6]
0.001 0 000 000 0 0.00[ 0.00f O 0.00{ 0.00] 157| 73528.33] 3676 43
0.0001 0 0.00] 0.0 0 0.00f 0.00f © 0.00[  ©0.00)| 108] 50580.00] 2.53)| 407
0.00001 0 0.00 o000 o 0.00] 0.00] © 0.00]  0.00) 182} 85236.67 043} 71
0000001 0 0.00] 000} 0 0.00} 000 © 0.00[ 0.0 40f 18733.33] 0.01] 144
off 785 1470567 785| 147056.67| 0.00{ 785 183820.83] 0.00] 95] 44491.67] 0.00| 120
785 0.00 785 0.00] 785 0.00f 785 27741 785
Total
277.41
23117
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ISV Industrial Worker

8V lfkm2 |totalindv., | risk [[km2 |totalindv. | risk [lkm2 Jtotalindv. | risk [km2 [totalindv. | risk ||
2000 T 0.50) 2000] T2 0.50) 2500] T3 0.60{ 5000( T4 0.50
0.5 0 0.00] oooff 0 0.00] 000 © 0.00] 000 O 0.00] 0004 O
0.3 0 0.00] o000 © 0.00] 000 © 0.00] 0000 O 0.00] 0. 0
0.2 0 0.00] o0.00f o0 0.00] 000 © 0.00] ©0.00| O 0.00] 0008 O
0.1 0 0.00 000 o 0.00] 0.000 © 0.00] 000 O 0.00] 000 ©
0.09 0 0.00] oo0f O 0.00] o000 o 0.00{ 0.0 0 0.00] o000 ©
0.08 0 0.00 o000 0 000] 00 0 0.00f 000} © 000 ooof ©
0.07 0 0.00[ o000 O 0.00/ 000f o0 0.00  0.00f 0O 000 0.00] ©
0.0 0 000} 000f © 000 000) O 0.00 o000f © 0.00 o0.00f 0
0.05 0 0.00] 0.00f © 000 ©00f o 0.00] 0000 © 000 0.008 0
0.04 0 0.00] oo00f o 0.00 oo00f o 0.00[ 0.0 O 0.00[ o000 o
0.03 0 0.00] 0.00 0 0.00 0.0 0 0.00[ 000 © 0.00] 000 o
0.02] 0 0.00] 000 O 0.00] 000 0 0.00f 000 0 0.00] 000 0
0.01 0 0.00] 0.00 0 0.00] 000 0 0.00] o0 0 0.00] 000 ©
0.005 0 0.00] 0.00 0 0.00] o000 © 000 00 0 0.000 o.00f o
0.001 0 0.00 o00f 0 0.00] o.00f 0O 0.00] o000 o0 0.00] o000 4
0.0001 0 0000 o000 o 0.00] o0of © 0.00[ 000 © 000 oo0of 0
0.00001 0 0.00[ 000] © 0.00[ ooof o 0.00f o000 © 000[ 000f O
0.000001 0 0.00[ o00Cf o 000 ooof o 0.00{  0.00] 16| 749333 0.0l 22
off 785 14705.67 785| 147056.67|  0.00] 785 1836820.83] 0.00| 769| 36014833}  0.00| 762
785 0.00] 785 0.00[[ 785 0.00] 785 0.00 785
Total )
0.00
0.00
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ESIS industrial Worker

total indv,

ESIS [km2 |[totalindv. | risk [km2 |totallndv.| risk [km2 risk [km2 |totalindv. | risk |
| 200f T 0.50[ 2000 T2 0.50|| 2500 T3 0.50( 5000 T4 0.50i]
0.5 0 0.00] 000 0 000 000 © 000 o00f © 0.00]  0.00f
0.3 0 0.00] 0.00 0 0.00) 000| © 0.00] 000 o 0.00|  0.00]
0.2 0 0.00] 0.00 0 0.00{ 000 O 000 000f O 0.00]  0.00]
0.1 0 0.00f  0.00 0 0.00{ 0.00] 0 0.00 0.00f © 0.00[  0.00
0.09 0 0.00] 0.00 0 000 o000f o 0.00f o000 o 0.00]  0.00,
0.08 0 0.00] 000 o 0.00] 000 O 0.00] 0.0 o 0.00] 0.0
0.07 0 0.00{ 0.00 0 000 000f O 0.00 0.0 o 0.00{ 0.00
0.06 0 0.00{ 0.00| o g0 o000 O 0.00 0004 © 0.00] 0.0
005 O 0.00 0.00 0 0.00{ 0.00f o 0.00] o000 O 0.00|  0.00
004 0 0.00( 0.0 0 0.00] o000 o 0.00 o000 O 0.00(  0.00
0.03 0 0.00[ 0001 0O 0.00] 0.00[ "o 0.00 o000 © 0.00] " 0.00||
0.02 0 000 cogff o 0.00{ 000 o 0.00f 006 0 0.00] 0.00f
0.01 0 000 0.00f © 0.00| 0.00f © 0.00 o000 © 0.00[  0.00f|
0.005; 0 0.00] ocoof o 0.00] 000 © 0.00[ 000 0 0.00{  o.00
0.001 0 000 oogf © 0.00) 000 © 0.00] o000 © 0.00]  0.00|
0.0001 0 000 oo00f o 0.00 000] o 0.00]  0.00} 247| 115678.33] 5.78
0.00001 0 000] o000 O 0.00] o000f 5] 1170.83] 0.1 212] 9gze667| o050 1
0.000001 0 0.00f oo0f 0O 0.00 000|| 255/ 69712.50] 0.03] 129 6041500( 0.03[ 283
O 785| 14705.67 785| 147056.67|  0.00; 525| 122937.50}  0.00| 197| 9226167 0.00| 501
785 0.00f 785 0.00][ 785 0.04] 785 631 785
Total
6.35
5.29
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ESNS Industrial Worker

ESNS |[[km2 |totalindv. | risk [[km2 | totalindv.| risk [km2 [totafindv. [ risk llkm2 [total indv. | risk ||
2000 T4 0.50f 2000f T2 0.50|| 2500 T3 0.50( 5000{ T4 0.501
0.5 0 0.00[  0.00 0 0.00[ 0000 O 0.00] 000 O 0.00] o.00f
0.3 0 p.00] o©0OOf O 0.00] 000f 0 0.00] 0.00 0 0.00{  o.o0f
0.2 0 0.00] o000} O 0.00] 0.00f O 000 000 O 0.00]  0.00]
0.1 0 0.00[ o000 O 000 0.00 o 0.00{ 0.00] © 0.00]  0.004
0.09 0 0.00] 0001 O 0.00] 000 o0 0.00( .0.00f © 0.00] 0.0
0.08 0 0.00[ o000 © 0.00] 0.00f © 000 o000 o 0.00]  0.00
0.07] 0 0.00f 000 © 0.00] 000 © 0.00] o000] © 0.00]  0.00
0.06 0 0.00] oo00f o 0.00]  0.00f © 0.00] oo00f © 0.00] 0.00
0.05 0 0.00]  0.00 0 0.00] 0.00f 0 0.00f ooof O 0.00] 00
0.04 0 0.00|  0.00 0 000 o00f O 0.00f 0.00f © 0.00]  0.00
0.03 0 0.00|  0.00 0 0.00] 000 © 000 0.00f © 0.00] 0.00
0.02 0 0.00| 0.00 0 0.00 000] © 0.00( 000 O 0.00] 0.0
0.01 0 0.00{ 0.0 0 0.00] 0.000 0 0.00] 000 © 0.00]  0.00
0.005 0 0.00] 0.00 0 0.00] o000 © 0.00] 000 © 0.00] 0.00
0.001 0 0.00]  0.00 0 0.00] 000 O 0.00] oogt o 0.00{ 0.00
0.0001 0 0.00] 000 0 000 o000 © 0.00] — 0.00] 240| 112400.00| &.62
0.00001 0 0.00 000 © 0.00]  0.00f 5| 1170.83]  0.01] 219} 102565.00] 0.51
0.000001 0 0.00] 0.0 0 0.00] 0.00f 255/ 59712.50] 0.03]| 28] 6041500 0.03] O
of 785} 14705.67 785 147056.67| 0.00| 525| 122037.50(  0.00[ 197| 92261.67| 0.00| 785
785 0.00]] 785 0.00] 785 0.04]f 785 6.6l 785
Total
6.20
517
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ESES Industrial Worker

ESES [km2 |[totalindv. | risk [km2 |totalindv. | risk |[km2 |totalindv.| risk |km2 [totalindv. | risk
2000 T1 0.50[f 2000] T2 0.50[ 2500] T3 0.50{ 5000] T4 0.50
o5t 0 0.00[ o00f 0 0.00f o000 © 0.00 0.00 0 0.00] ~ 0.00
0.3 0 0.00] o001 © 0.00] oooff o 0.00] oo0 O 0.00]  0.00
0.2 0 0.00]  0.00 0 0.00] 0.00f © 0.00{ oo0f © 0.00] " 0.00
0.1 0 0.00] 0.00 0 0.00[ 000 o 0.00] 000 © 000 0.00
0.03 0 0.00[ 0.0 0 0.00] 0.00f O 0.00[ 0.00 O 0.00] . 0.00)
0.08} 0 0.00] 000 O 000 oo0off © 0.00]  0.001 0 0.00,  0.00
0.07) 0 0.00] o000 o 0.00] o000f © 0.00] o000f © 0.00| 0.00
0.06 0 0.00| o0.00f -0 0.00] 000f O 0.00] 0001 0O 0.00[  0.00
0.05 0 0.00| 0.00 0 0.00] 000 O 0.00] 0001 0 0.00]  0.00ff
0.04] 0 0.00] 0.00 0 0.00] ©o00f © 0.00f 000 © 0.00]  0.00]
0.03 0 0.00] 0.00 0 0.00] oo0off o 0.00] 0.0 © 0.00]  0.00
0.02 0 0.00[ 0.00 0 0.00] 000 o 0.00] 0.00k O 0.00f  0.00
0.01 0 0.00f 0.00 0 0.00] o000f o 0.00{ 000 O 0.00f  0.00
0.005 0 0.00] o000 o 0.00] 0.00f O 0.00] o0.00f 0 0.00]  0.00
0.001 0 0.00]  0.00 0 c.00f o000f o 000 000l 0 0.00{  0.00
0.0001 0 000 o.00f 0 0.00 000 0 0.00[ 0.00f 240] 112400.00] 5.62
0.00001 0 0.00] 0.00 0 0.00] "0.00f 5| 1170.83] 0.01 219] 102565.00{ 0.51
0.000001 0 0.00]  0.00 0 0.00] 0.0 255[ 59712.50] 0.03f 129] 60415.00] 003 0
o[ 785 14705.67 785 147056.67|  0.00| 525] 122037.50] 0.00 197| 9226167 0.00| 785
785 0.00] 785 0.00[ 785 0.04] 785 6.16] 785
Total
6.20
5.17
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ESISC Industrial Worker

risk [lkm2

ESISC [km2 | total indv. totalindv. | risk [lkm2 totalindv. | risk [km2 |totalindv. | risk ||
[ 200f Ti 0.50| 2000f T2 0.50( 2500] T3 0.50/ 5000) T4 0.50(]
0.5] 0 0.00] 0.00 0 0.00] 0.00| 0 0.00f 0008 0 0.00]  0.00f
0.3 0 0.00] ooofl o 0.00] 0.00f 0 0.00] 000 0O 0.00[  o.00
0.2 0 0.00] ooof o 0.00] 000| © 0.00[ 0.00| © 0.00]  0.00f
0.1 0 0.00] oo0f| 0 0.00 0.00[ 0 000 000 © 0.00]  0.00
0.09 0 0.00] 000 0 0.00f 000 © 0.00 o000f © 0.00] "~ 0.00)
0.08 0 0.00[ o0.00f 0 0.00 000 0 0.00; 000 © 0.00]  0.00
0.07 0 0.00] o000y 0 0.00] o.00f 0 0.00] 000 © 0.00] 0.00
0.06 0 0.00] o0.00f © 000 000f O 0.00] 000 O 0.00{ 0.00
0.05 0 000 000f © 000 o0.00f o 0.00{ 0.0 0 0.00f  o.00f
0.04 0 000 o000f 0 000 OOk O 0.00] 000 O 0.00[  0.00f
0.03 0 000 0.00f 0 000 oog] o 0.00 000] © 0.00]  0.00)
- 0.02 0 0.00 000 © 000 ooof- o 0.00 000 0 0.00}  0.00
0.01 0 0.00]  0.00 0 000 o00f O 0.00] 0000 O 0.00] 0.0
0.005 0 0.00[ 0.00 0 000 o000] © 0.00] 0.00f 1 468.33]  1.17
0.001 0 0.00]  0.00 0 000/ o0pofl © 0.00] 0.00| 91| 42618.33] 21.31
0.0001 0 0.00] 000f 0 000f 0.00f © 0.00] 0.0 301( 140968.33]  7.05 105
0.00001 0 000] 000 0 0.00] o0.00f 3] 70250 0.00 133] 6228833  0.31|| 344
0.000001 0 000 o000} 0 0.00|  0.00] 192[ 44960.00] 0.02| 139 e5098:33] 0,03 78
Dl 785] 14705.67 785| 147056.67| 0.00] 590| 138158.33] 0.00| 120] 56200.00] 0.00| 258
785 0.00 785 0.00ff 785 0.03] 785 29.87]] 785
Total
29.90
24.92
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Pl Industrial Worker

Pl km2 ltotalindv. | risk fkm2 [totalindv. | risk [km2 }totalindv. | risk [lkm2 [totalindv. [ risk || |
2000 71 0.50( 2000] T2 0.50)| 2500] T3 0.50( 5000{ T4 0.50f| |
0.5 0 0.00{ 0.00 0 0.00] 0.00f O 0.00] 000 O 0.00] 00 o !
0.3 0 0.00] .00 0 0.00] o.00f 0 0.00 000 © 0.00| 0.00f O |
0.2 0 0.00[ coof 0 0.00] o.00f O 0.00] 0.00] 0 0.00f o000 -0
0.1 0 0.00] 000 0O 0.00[  0.00Ff 0O 0.00] 000 O 0.00] 000 ©
0.09 0 0.00] 000} O 0.00 o000f © 0.00 000 © 0.00] o000 0
0.08 0 0.00] o000 © 0.00] 000 O 0.00 o000 o 000 000 ©
0.07: 0 - 0.00] o000] 0 0.00) 000f 0 0.00] o000 © 0.00] o001 0
0.06 0 0.00] 0.00 0 0.00] 000 © 0.00] .00 o 0.00] 00 0
0.05 0 0.00 o.00f O 0.00] 000 O 0.00[ 000 O 0.00f 0.00( ©
0.04 0 0.00{ o000 o 0.00] ©0.00f © 0.00] o000 o 0.00] 000 0
0.03 0 0.00{ 0.00 0 0.00] 0.00f 0 0,00l 0.00] © 000 o000 0
0.02 0 0.00] 0.00 0 0.00] 0.00f 0 0.00]  0.00( 0 0.00{ o000f O
0.01 0 0.00[ o0af 0 0.00} 0.00f © 0.00 000 © 0.00 ooof o
0.005 0 0.00[ 0.00 0 0.00] 000 © 0.00 0.00f © 000 o.00f O
0.001 0 0.00[ 0.00 0 0.00] 000 0 0.00] o0.00f O 000 oopf 0
0.0001 0 0.00/ o000 0 0.00{ 0.00f © 0.00] 0.00l 247| 115678.33] 578 0
0.00001 0 0.00f o0of © 0.00{ 0.0 5] 1170.83] 0.01ff 212| 99286.67] o050 i
0:000001 0 0.00] 000 0 0.00] o.00)f 255] 59712.50] 0.03|| 129 60415.00]  0.03|| 283
O 785] 14705.67 | _785| 147056.67|  0.00| 525] 122937.50)  0.00] 197 92261.67|  0.00] 501
785 0.00f 785 0.00]] 785 0.04]] 785 6.31] 785
Tofal
6.35
5.29
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NA Recreational shoreline

NA

km2

# of INDV.] Risk jkm2 }#of INDV. | Risk |ikm2 |#of INDV. | Risk {km2 [# of INDV. | Risk [km2 [# of IN] Risk

2000 ™ 0.50)1 2000 T2 0.50f 2500f T3 0.50f 5000 T4 0.50| ‘

0. 0 0.00{ 0.00] 0 0.00] 0.00f 0 0.00[ 0001 © 0.00] 000 ©

0.3 0 0.00{ 0.0 0 0.00] " 0.00l 0 0.00]  0.00F 0 0.00) 000 o0

0.2 0 0.00] 0.0 0 0.00[ 000 O 0.00[ 0.0 " 0 000 ooof o

0.1 0 0.00{ 0.00f 0 0.00) 0.00] © 0.00] 0.00f 0 0.00] 0.000 ©

0.09 0 000 oool o 0.00 000§ O 0.00] o000 o 000 0.0 0

0.08] 0 0.00f 0.00f © 0.00[ 0.00[ 0 0.00[ 000f O o00f o000 o

0.07 0 0.00] 0.0 0 0.00) o000 0 0.00[" 00 0 000 o000l ©

0.06 0 000 ocool o 0.00{ o001 O 0.00] o000 0 ocol o000 0

0.05 0 0.00] 000 o0 0.00[ 0.0 0 0.00f 0.00f o 0.00] ocoof ©

0.04 0 0.00[ 0.000 0 000 o0.00f o c.00[ " o.oof o 000f ooof ©

0.03] 0 0.00] 000 0 000 oo0f o 0.00f oogf 0 000 o000} O

0.02 0 0.00| 0.0 0 0.00] 0.0 0 0.00] ooof o 0.00] 0.0 0

0.01 0 0.00] 0000 © 0.00] o000 o 0.00]  0.00f 0 0.00f  0.00f ©

0.005| 8| 1000.00] 250 10[ 12500.00] 31.25] 0 0.00] 0.0 0 ooo[ o.00l 0O

0.001ff 13| 1625.00f 0.81 17| 21250.00] 1063 0 0.00[  ©.00f O 000 ooof o

0.0001 5| 62500/ 003 14] 1750000 0.88] o 0.00] o000 0 000 000 ©

0.00001 8| 1000.00] 0.0 26| 32500.00] 0.16 © 0.00 o000 o 000 000 O

0.000001)| 11} 1376.00] o0.00) 3|  3750.00] 0.00f 8| 9375.00] T o000 1] 312500 o0.00| ©

Of 59| 737500/ 0.00i 34} 42500.00] 000 98| 153125.00] o0.00f 103] 321875.00] 0.00 104

104 335 104 42.91| 104 0.00) 104 0.00 104
Total
46,27
38.56
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LTM Recreational Shoreline

LTM  lkm2 [#of INDV.| Risk [km2 [#of INDV. | Risk |[km2 [#of INDV. | Risk [km2 |#of INDV. | Risk |
2000 T 0.50|( 2000 T2 0.50(| 2500] T3 0.50|( 5000 T4 0.50(

0.5 0 0.00{ 000ff © 0.00] 000 0 0.00{ 0.00| 0 000 oo0gf o

0.3 0 0.00] 0001 O 0.00] o0.00f © 0.00 000 0 000 o.00f 0

0.2 0 0.00] 000 © 0.00f o0.00f © 0.00 000§ 0 0.00 o0.000 ©

0.1 0 0.00] o000 o 000 o001 0 0.00[ 000 0 0.00[ 000 0

0.09 0 0.00] 0.00f 0 0.00] ©000f © 0.00{ o000 o 000f 000f ©

0.08 0 0.00{ D00f © 0.00] 0.00] © 0.00] 0.00] © 000 0.00f ©

0.07 o o000 oogl O 0.00] o0.00) 0O 0.00{ 000 0 0.00] 000 o

0.06 0 0.00f 000 O 0.000 000 © 0.00f 0.00( 0 0.00] 0.0 ©

0.05 0 0.00] ooalf - o 0.00 0.00] O 0.00] 0.001 0 0.00( 0000 ©

0.04 0 0.00] oogf 0 000 0.00 0 0.00{ o000| O 0.00] o000 ©

0.03 0 0.00l pog| o 0.00] o000 © 0.00f 0.00| O 000 000 0O

0.02 0 0.00{ D000 O 0.00] oooff o 0.00] 000 0 000 000 0

0.01 0 0.00 000 0 0.00] omg] o 0.00] 0.00f 0 000 000 o

0.005 7] 87500 249 11| 13750.00; 34.38f 0 0.00] 000 © 0000 000 0

0.001f 21| 262500 1.31)] 17| 21250.00[ 1063 © 0.00] 0.00f © 000} 000 O

0.0001 10| 1250.00{ 0.06] 13| 16250.00] 081} O 0.00] 0.00f 0 0.00f 0.00] O

0.00001 20| 2500.00] 0.01)] 26| 32500.00] 0.6 O 0.00] 0.00f 0 0.00]  0.00] 0

/000001 12| 1500.00] 0.00f 3] 3750.00] 000 0O 0.00] o000 1] 312500 0.00] 0

of 34| 4250.00| o0.00]| 34| 42500.00] 0.00] 104} 162500.00] 0.00] 103| 32187500 0.00] 104

104 3.58/1 104 45.98) 104 0.00|f 104 0.00|[ 104
Tofal
49.55
41.30

Page 2




ISFC Recreational Shoreline

ISFC _[lkm2 [# of INDV.| Risk [[km2 [# of INDV. | Risk [[km2 [#of INDV. [ Risk [km2 [#of INDV. | Risk
2000 ™ 0.50( 2000] T2 0.50)| 2500 T3 0.50 5000 T4 0.50

0.5 0 0.00) o000f © 0.00] 000 O 0.00 oog o 0.00] 000 ©

0.3 0 0.00] 000§ 0 0.00] 000] © 0.00] ooof o 0.00 0.00] ©

0.2 0 0.00[ 0.0 0 0.00] 0.00| 0 000 oooff 0 0.00] 000 0

0.1 0 0.00 oo0of o 0.00{ 000§ O "0.00] 000 O 000 o000 o

0.09 0 0.00] ooof 0 0.00] 0.00] 0 0.00 0000 0 0.00] o000 0

0.08) 0 0.00 o0.00f 0 0.00 000f O 0.00[ 0.00] 0 000 o000 ©

0.07, 0 0.00] 0.00 O 0000 o©o00| 0O 0.00] 000 O 0.00{ 000 O

0.06 0 0.00[ o000 0 0.00] 0.00f © 0.00f 000f O 0.00{ 000§ O

0.05 0 0.00[ o0.000 0 0.00] o.00( o 0.00]  0.00( 0 000 000f ©

0.04 0 0.00f 0.00f 0 0.00( 004 0 0.00] o0.00f 0 000 o000 ©

0.03 0 0.00] o000 o 0.00[ 000§ 0 0.00] 0.00f © 0.00f 000f 0

0.02 0 0.00] o000 © 0.00[ 0061 0 0.00] 0.00f © 0.00f 000 0

0.01 0 0.00] o.00f o 0.00[ 0.000 0 0.00] 000f 0 000 oo0f ©

0.005 0 0.00) o000l 0 0.00] 000 O 0.00] 0.000 0 0.00] 0.00f O

0.001 0 0.00] 0.00f o 0.00f 0.000 o0 0.00] 0.00f 17] 53125.00] 2656 o

0.0001 0 0.00] o00f O 0.00f o000 © 0.00] 0.00f 14| 43750.00] 278} ©

0,00001 0 0.00] o.0qf © 0.00f 000§ 0O 0.00 ©000f 8] 25000.00] 0.13] 32

0.000001 0 0.00] 0.00f 0 0.00] o000 o 0.00] 0.00f 26] 81250.00f .04 11

O 104| 13000.00] 0.004f 104] 130000.00] 0.00 104] 162500.00| 0.00f 39| 121875.00f 0.00] 61

104 0,00 104 0.00][ 104 0.00ff 104 2892 104
Total
28.92
24.10
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ISV Recreational Shoreline

ISV lkm2 [#of INDV.| Risk [km2 [#of INDV. | Risk |km2 [#of INDV. | Risk {km2 [# of INDV. | Risk ||
2000 T1 0.50][ 2000 T2 0.50) 2500] T3 0.50 5000 T4 0.50]|
0.5 0 000 000] o 0.00 oo0f O 0.00] 0.00( © 0.00]  oo0i O
0.3 0 0.00] 000F O 0.00] 0000 O 0.00 000 © 0.00] 0.00f ©
0.2 0 0.00] o000f 0O 0.00| 000} O 0.00| 000} © 0.00{ o000 O
0.1 0 0.00] 000ff 0 000 o000 © 0.00f o000f 0 000 000) O
0.09 0 0.00/ 0.00] © 0.00] o000 © 0.00f o.00f 0 0.00] o0.00] 0
0.08 0 0.00) 0.00] O 0.00 000 © 0.00] 000 o 0.00] 0.00§ ©
0.07 0 0.00] o.00f o 0.00f 0.00] © 0.00] 0.00] 0 0.00[ oo0f o
0.06 0 0.00f 000 © 0.00f 000 © 0.00] 0.00] © 000 000 ©
0.05 0 000 o000 0 0.00] D00 O 0.00] 000 © 0000 0001 0
0.04 0 0.00 o0.00f O 0.00] o000 o 0.00[ 0.0 0 0.00] o0 ©
0.03 0 0.00] 0.00f O 0.00] 0.00ff 0 0.00] 0.00f O 0.00] oogf O
0.02 0 0.00] 000] o 0.00{ 0.0 0 0.00 000 © 0.00f oo0f ©
0.01 0 0.00 000l 0 000 co0f 0 0.00 o000f © 0.00] o000 0
0.005 0 0.00] 000 © 0.00] 0.00| 0 0.00[ 0.0/ © 0.00[ 000 ©
0.001 0 0.00[ o000 © 0.00 ©0.00f o0 0.00] 0.00f © 0.00] 0.0 0
0.0001 0 0.00] o0.00f © 0.00] o000 © 0.00] 0.00f © 0.00] 0,00 0
0.00001 0 0.00 0.00 © 0.00] o000 O 0.00[ 0.004 © 0.00] 0.00] 0
0.000001 0 0.00) 0.00f © 0.00[ 000 © 0.00] oo00f 0 000 000 0
o 104 13000.00] 0.00| 104] t30000.00] o.00[ 104| 162500.00]  0.004 104] 325000.00] 0.00 104
104 0.00) 104 0.00f 104 0.00] 104 0,00 104
Total (t '
0.00 {
0.00 i
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ESIS Recreational Skoreline

ESIS # of INDV. #of INDV. | Risk [[km2 |#of INDV. | Risk [lkm2 |#of INDV. | Risk
T 2000 T2 0.50|| 2500 T3 0,50(} 5000 T4 0.50|

0 0.00 0 000 o000 © 000 0.00] 0 000f 0.00] 0

0 0.00 0 0.00] 000§ 0 0.00 o.00f o0 0.00] 0.00] 0

0 0.00 0 0.00f o000 o 0.00[ 0.0 © 000 o000 0O

0 0.00 0 0.00] o000 © 0.00( 0.0 0 000 0.0 0

0 0.00 0 0.00 000 O 0.00  0.00f o 0.00] o000f ©

0.08 ¢ 0.00 0 0,00 000 0 0.00f 0.00| 0 000 o000 ©

0 0.00 0 0.00] ©0.00| © 0.00] 000 0O 0.00 0.00] 0

0 0.00 0 000 000 ¢ 0.00]  o.00f 0o 0.00] 000 O

0 0.00 0 0.00] 0.0 0 0.000  0.00[ 0 0.00f 000§ ©

0 0.00 0 0.00 0.00f © 0.00 0.00] © 000 000 0

0 0.00 0 000 000 © 0.00  o0.00f 0 000 0000 0

0 0.00 0 0.00) 000 O 0.00[ 0.00F O 0.00] o000 0

0 0.00 0 0.00f o000 0 0.00[  0.00f 0 000 000 ©

0.005 0 0.00 0 0.000 o000l © 0.00 000 0 000 0008 0

0.001 0 0.00 0 0.00{ 0.00F 0 0.00f 0.00] o 000[ o000 O

0.0001 0 0.00 0 0.00] 0.00f 0 0.00] 000 0 0.00] "o00f "0

0.00001 0 0.00 0 0.00[ 000} 0O 0.00] 0.00| 21] 6562500 033 0

0.000001 0 0.00 0 0.00] o000 © 0.00] 0.00 15] 46875.00] o0.02] 8

13000.00 104] 130000.00{  0.00|| 104] 162500.00] 0.00 68| 212500.00} 0.00ff 96

104 0.00 104 0.00 0.35( 104
Total
0.35
0.29
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E£SNS Recreational Shoreline

ESNS |lkm2 |#of INDV.| Risk |[km2 |#of INDV. | Risk [km2 [# of INDV. | Risk [km2 [#of INDV. | Risk
200 T4 0.50[ 2000] T2 0.50] 2500] T3 0.50{ 5000 T4 0.50
0.5 0 0.00[ 000f O 0.00] " o.00] 0 000 0.00 o 0.00] o00f 0
0.3 0 g.00] 000 o 0.00[ 000 © 0.00] 0.00] © 0.00[ o00f 0
0.2 0 0.00] 0.00] © 0.00] 0001 O 0.00] o000 o© 0.00] Q.00 0
0.1 0 0.00] 000 0 000 0.00f 0 0.00] 0.000 © 0.00] 000f o
0.09 0 0.00] 000 © 0.00] ©0.00] © 0.00| 0.00f © 0.00] o0.00f ©
0.08 0 0.00] 0.00] o 0.000  0.00| © 0.00| 0.00f © 0.000 o.00f 0
0.07 0 0.00] 000 O 0.00  0.00| © 0.00]  0.00] © 0.00{ o000 ©
0.06 0 0.00{ 0.00 © 0.00 0.00| © 0.00] 0.00] o 0.00{ 000 0
0.05f 0 0.00] 0.001 o 0.00 000 © 000 o00f © 0.00f 000 ©
oo4f 0 0.00] o0.00f ©O 0.00] 0.000 © 0,00 o000 o 0.00] o000 O
0.03 0 0.00] o.00f 0O 0.00 000 © 0.00[ 0.0 o 0.00] o0.00] o
0.02 0 000 o000 © 0.00{ 0.00] 0 0.000 o000 o 000 0.00] o
0.01 0 0.00] 0.00f © 0.00 0.00] 0 0.00] o000 o 0.00] o000 o
©0.005 0 000 0.00f O 0.00 0.000 © 0.00] o000 o 000 o000 0
0.001 0 0.00] o.001 © 0.00 0.00]| © 0.00] 000 © 0.00] 0000 ©
0.0001 0 0.00] 0.008 © g.00[ o.00] © 0.00] 000 © 0.00] o000 ©
0.00001 0 0.00{ 0.00f O 0.00[ 0.00] 0 0.00| 0.00f 21| 6562500{ 033 0
0.000001 0 0.00] 0.00f © 0.00] o000 O 0.00| 0.00f 15| 4687500 002 0
0 104| 13000.00{ 0.00ff 104] 130000,00] ©0.00 104| 162500.00| 0.00| 68| 212500.00]  ©.00] 104
104 0.00[F 104 0.00f 104 0.00(| 104 0,351 104
Total [t ‘
0.35 f
0.29 {i

Page 6




ESES Recreational Shoreline

ESES [lkmz [#of INDV.| Risk [[km2 |#of INDV. | Risk [[km2 [# ofINDV. | Risk [km2 [#of INDV. | Risk
2000 T 0.50[| 2000 T2 0.50] 2500 T3 0.50( 5000 T4 0.50

0.5 0 0.00] 0.00f © 0.00] 0.00f © 0.00) o000 @ 0.00] o0.00f ©

0.3 0 0.00f o000 O 0.00] o000 o 000 o000 o 0.00 o.00f ©

0.2 0 0.00 0.00] © 0.000 o00f o 0.00) 0000 0 0.00] o0.00f ©

0.1 0 0.00{ 0.00] O 0.00] 000 0 0.00] 0.00] o 0.00 0001 0

0.09 0 000] 0001 © 0.00f  0.001 © 0.00 000 0 000 000 0

0.08 0 0.00{ o000 0 0.00] 000 0 0.00 ooof o 000 000 o

0.07 0 0.00 o000 o 0.00{ 000 © 000 o000f 0 000 0.00f 0

0.06 0 0.00 ocogf © 0.00 o00f O 0.00]  0.00] © 0.00] 0.00f 0

0.05 0 0.00] 000} o 0.00] o000l 0 0.00[ 0.00f © 0.00[ o0 -0

0.04 0 0.00) 0.00f o 0.00] 000 0 0,00} 0001 0 0.00] 000 O

0.03 0 0.00f 0000 O 0.00] 0000 O 0.00 o000 O 0.00  aooff o

-0.02 0 0.00f 0.00f o 0.00] 000f O 0.00f 0.00f © 0.00f 0.00] ©

0.01 0 0.00] 000l 0 0.00] 0.00f 0O 0.00f 0.00ff © 0.00f 0004 0

0.005 0 0.00] oo0f o 0.00] 000 O 0.00] 0.00f O 0.00f 0.0G1 ©

0.001 0 0.00| oo0f o 0.00f 000 O 0.00f 000 © 000 000 0O

0.0001 0 0.00[ 0.00] 0 0.00] o000/ 0 0.00  0.00f © 0.00] 0001 0

0.00001 0 0.00] 000 o0 0.00] 000l 0 0.00; 0.001 21| 6562500 033 0

0.000001 0 0,00 000 O 000 o00f o0 0.00| 0.00] 15| 46875.00] .02 "8

0l|__104| 13000.00| 0.00) 104| 130000.00] 0.0 104| 162500.00| 0.00] 68] 212500.00] ~0.00 96

104 0.00 104 0.00ff 104 0.00|| 104 0.35) 104
Tofal
0.35
0.29
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ESISC Recreational Shoreline

ESISC |km2 |#of INDV.| Risk [km2 [#of INDV. | Risk [[km2 [#ofINDV. | Risk [km2 |#of INDV. | Risk
200 T 0.50 2000] T2 0.50)| 2500] T3 0.501 5000] T4 0.50

0.5 0 0.00] c.o0f 0 0.00] o000 O 0.00{ 0.0 0 000 o.00f @

0.3 0 0.00] 000 o 0.00] 000§ © 0.00f o000 © 000f o000 ©

0.2 0 0.00] 000f 0 0.00  ood] o 0.00] 0.00( 0 000 o00of o0

0.1 0 0.00{ 000f O 0.00] o0.00| O 0.00] 000f O 0.00] oo0f O

0.09 0 0.00 oo0f © 0.00 0.00] O 0.00f 0001 O 0.00] 000 0O

0.08} 0 0.00] 0.00f © 0.00] 0.00§f © 0.00] o.00f O 000 o000 O

0.07 0 0.00| 0.00( 0 0.00f 000 O 0.00] 0.00] 0 0.00] o.00f O

0.08] 0 0.00] o.00f © 0.00] 000f O 0.00f 000§ 0 0.00f o000 ©

0.05 0 0.00{ 000 O 0.00f 0001 0O 0.00[ 0008 © 0.00] o000 O

0.04 0 0.00] o.00f 0 0.00] o000 o 0.00] 000 0 000 0.00f O

0.03 0 0.00] o0.00] 0O 0.00] 0.00f 0 0,00 000 O 000 000 ©

0.02 0 0.00] o000 0 0.00f 000 © 0.00 000 © 0.00) 0.0 0

0.01 0 0.00 o0o0gf © 0.00] oo0 O 000 o000 © 0.00[ 000 O

0.005 0 0.00] oo0f O 0.00{ " 000 © 0.00] 000 0 0.00] 0.00f O

0.001 0 0.00] 000 © 0.00] o000| O 0.00] 0.00f O 0.00) o000 0

0.0001 0 0.00 000 © 0.00] "0.OOJ © 0.00] 0.00] © 0.00] 00 0

0.00001 0 0.00[ 000 0 0.00[ 0000 O 0.00] 0.00f 33| 10312500 0.52) 5

0.000001 0 0.00f 0.00| © 0.00f o000 0O 0.00} 0.00ff 11[ 34375.00] 0.02|| 27

o 04| 13000.00] 0.0 104] 130000.00]  0.00) 104| 162500.00| 0.00 60 187500.00| 0.00] 72

104 0.00) 104 ~ 0.00| 104 0.00] 104 0.53)[ 104
Total
0.53
0.44
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P| Recreational Shoreline

P Jlkm2 l#of INDV.| Risk |km2 {# of INDV. | Risk [km2 |#of INDV. [ Risk [km2 [# of INDV, | Risk [
f200f T 0.50( 2000{ T2 0.50f 2600f T3 0.50|| 5000 T4 0.50(

o5) 0 0.00] ooof o 0.00] 000 © 0.00] o000 o0 000 o000 ©

03f © 0.00{ o0.000 0 0.00] 000 0 0.00{ 000 o 0.00] 0.0 ©

0.2 0 0.00[ o0.00f 0 0.00] o000 0 0.00[ Q.00 0 000 0.00] ©

0.1 0 0.00] 0.00f © 0.00] oo © 0.00{ 000 o0 0.00 o000 ©

0.09 0 0.00] 000 © 0.00] o00f © 0.000 0.00( © 000{ 0.00f ©

0.08 0 0.00{ 0.00f O 0.00 oo00f 0 0.00 0004 © 0.00] 0.00f o

0.07, 0 0.00f 0.00f © 0.00] 0.00f 0 0.00| 0.0 0 0.00] 0.00f 0

0.06 0 000{ o000 © 0.00] o000| © 0.00f 0.00] © 0.00] 000 0

0.05 0 000 ooof O 0.00 0001 O 0.00] o0.00f © 000 o.00f o

0.04 0 0.00 0.00f O 0,00] 0008 O 0.00] 000 O 000 o000 ©

0.03 0 0.00] 0.00f 0 0.00f o0.00f © 0.00] 000 © 0.00f 000 ©

0.02 0 0.00] ooof O 0.00] o0.00f © 0.00[ 0.00] 0 0.00f o000 0

0.01 0 0.00f 0.0} 0 0.00] 000 O 0,00] 0.0 © 0.00] o00f 0O

0.005 0 0.00] 0.00] © 0.00{ 00| © 0.00f 0.00f o0 0.00] 0.00f 0

0.001 0 0.00] 000] © 000 o000 o 0.00f 0.00f © 000 o000f ©

0.0001 0 0.00] o0.00] 0 0.00] o0.00| © 0.60] 0.0 © 0.00{ 0000 ©

0.00001 0 0.00[ o0.00] 0 0.00] 0.00] © 0.00f 0.00f 21] 65625.00{ 0.33] 0

0.000001 0 0.00] o0.00] 0 0.00] 000 O 0.00] 0.00} 15] 46875.00] 002 8

of 104] 13000.00{ 0.00]l 104] 130000.00] 0.00| 104| 162500.00] 0.00f 68{ 212500.00] 0.00} 96

104 0.00[ 104 0.00 104 0.00 104 0.35F 104
Total
0.00
0.00
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sRLOMP (Lo FFE 7 )

Risk =1 | Risk > .9 | Risk > .8 | Risk > .7 [ Risk > .6 | Rlsk > .5 | Rlsk > .4 | Risk > .3 | Risk > .2
Time Ared Area Area Areq Areq Areq Area Araa Area
Period Alternative km2) | Gm2) | km2) | &km2) | km2) | km2) | km2) | &m2) | km2)
T1 No Action Alternative

Long-Term Management Alfernative

In Situ Fill and Cap Alternative

In Situ Vikrifleation Alfernative

Ex Situ Intermediate Separations Alternativd

Ex Situ No Separations Atternative

Ex Sttu Extansive Separations Atternative

Ex Stu/in Stu Comblination Alternativa

Phased Implermentation Aternative

T2

No Actlon Alternative

Long-Term Management Alternative

in Situ Fill and Cap Alteinative

In Situ Vitriflcation Alternative

Ex Situ Infermediate Separations Alternativd

Ex Situ No Separations Alternative

Ex Situ Extensive Separations Atternative

Ex Situ/in Sttu Combination Alternative

Phased Implementation Alternative

13

No Action Alternative

Long-Term Management Alternative

In Situ Fiit and Cap Alternative

“|In Situ Vitrification Atternative

Ex Sltu intermediate Separations Alternative

Ex Sttu No Separations Alternative

Ex Sttu Extensive Separations Atternative

Ex Stu/In Situ Combination Alternative

Phased Implementation Alternative

T4

No Actlion Alternative

Long-Term Management Altemnative

In Situ Flll and Cap Alternative

In Situ Vitrification Alternative
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S_R_1.CMP

i o Tme |-
Perlod

Altemative

Risk=1

Areq
(km2)

Risk > .9 | Risk > .8

Areq Area
&km2) | km?2)

Risk > .7

Areq
(km2)

Risk > .6

Areqa
km2)

Risk > .5

Areq
(km2)

Risk > .4

Areq
km2)

Risk > .3

Area
km2)

Risk> .2
Area
kmm2)

Ex Situ intermediate Separations Alternativg

Ex Situ No Separctions Altemative

Ex Shtu Extensive Separations Alternative

Ex Sttu/In Situ Combination Alternative

Phased Implementation Alternative

15

No Actlon Alternative

Long-Term Management Alternative

In Situ Fill and Cap Alternaiive

In Situ Vitriflcation Alternative

Ex Situ infermedIate Separations Alternativg

Ex Sttu No Separations Altemative

Ex Situ Extensive Separations Alternative

Ex Situ/In Situ Combination Alternative

Phased Implementation Alfernative
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S R_1.CMP
Risk > .1 [Risk > .09|Risk > .08[RIsk > .07|Rlsk > .04&|Risk > .05{Risk > .04IRIsk > .03|Risk > .02
.1 Time Area Areq Areaq Area Area Areq Areq Areq Area
Period Alternative km2) | Gm2) | km2) | &km2) | &km2) | &m2) | &kmD | km2) | &m2)
T No Actlon Alternative 50 23 17 21 25 21 52 46
Long-Term Management Altemnative 16 27 38 42 74 44

In Sttu Fill and Cap Alternative

In Sttu Vitrification Aternative

Ex Situ Intermediate Separations Alternatlvg

Ex Sttu No Separations Alternative

Ex Situ Extensive Separations Alternative

Ex Situ/In Situ Combination Alternative

Phased Implementation Atternative

T2

No Action Alternative

Long-Term Managemeni Alternative

—

N | =

N |

In Sttu Fill and Cap Atternative

In Shu Vitrification Alternative

Ex Situ Intermediate Separations Alternative

Ex Stu No Separations Aliemnative

Ex Sttu Extensive Separations Alternative

Ex Sttu/In Sttu Combination Alternative

Phased Implemseniation Alemative

13

No Action Alternative

Long-Term Management Altemnative

In Situ Fll and Cap Aternative

In Situ Vitrification Alternative

Ex Situ Infermediate Separaiions Alternative

Ex Stiu No Separations Atternative

Ex Situ Extensive Separations Atternctive

Ex Shu/in Situ Combination Attemnative

Phased Implementation Atemative

T4

No Actlon Alternative

Long-Term Management Alternative

In Situ Fill and Cap Alternative

In Sttu Vitrification Alternative
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S_R_1.CMP

Risk > .7 {Risk > .09|Risk > .08|Risk > .07|Risk > .041Risk > .05|Risk > .04iRIsk > .03|Risk > .02i
Time Areq Arecl Areq Areq Areq Area Area Ateq Areq
Perlod Alfernative km2) | km2) | km2) | km2) | km2) | Gm2) | km2) | &m2) | km?2)

Ex Sttu Extensive Separations Alternative
Ex Sihu/ln Situ Combination Afternatlive
Phased Implementatlion Alternative

Ex Situ Intermediate Separations Allemative 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Alfernative 0 0 0 0 0 0 0 0 0
Ex Sttu Extensive Separations Atternative 0 0 0 0 0 0 0 0 0
Ex Situ/in Sttu Comblination Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Atternative 0 0 0 0 0 0 4] 0 0
5 No Action Alternative 0 0 0 0 0 0 0 0 0
Long-Term Management Alternative 0 0 0 0 0 Y 0 0 0
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
in Situ Vitriflcation Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alfernatlve 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Altermnative 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 o] 0 0 0 0 0 0 0
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S_R_LCMP

Risk> | Risk> | Risk> | Risk> | Risk> { Risk> Total
Risk > .01 .005 001 L0001 | .00001 |.000001 |.0000001} Affected
Time Area | Area | Areqa | Area | Area | Area | Area Area | Percent
Period Alternative km?) | km?) | km2) | km2) | km2) | *km2) | km2) | km2) of Site
Tl No Actlon Aliermnative - 35 35 63 70 77 Q0 33 684| 0.471724
Long-Term Management Alternative 80 32 102 81 127 26 25 724| 0.49931
In Situ Fill and Cap Altemnative 0 0 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separailons Alfernative 0 0 0 0 0 0 0 0 0
Ex Situ No Separations Altemative 0 0 0 0 0 0 0 0 0
Ex Situ Extensive Separations Alternatlve 0 0 0 0 0 C 0 0 0
Ex Situ/in Sttu Combinatlon Alternative 0 0 0 0 0 0 0 0 0
Phased Implementation Aliemnative 0 0 0 0 0 0 C 0 0
T2 No Actlon Alternative 58 72 183 190 82 37 30 7211 0.497241
Long-Term Management Alternative 46 62 175 190 83 39 33 725 0.5
in Sttu Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Sttu Vihification Alternative 0 0 0 0 0 0 8] 8] 0
Ex Situ Intermediate Separations Alternative 8] 0 0 0 0 0 8] 0 0
Ex Situ No Separations Altemnative 0 0 0 C 0 0 6] 0 of
Ex Situ Extensive Separations Aliernative 0 0l 0 0 0 0 0 0 0
Ex Shu/In Sttu Combination Alternative 0 0 0 0 0 0] 0 0 0
Phased Implementation Atternative 0 0 0 0 0 0 0 0 0
T3 No Action Alternative 0 0 0 1 18 217 118 354| 0.244138
Long-Term Management Alternatlve 0 0 0 1 11 188 164 354| 0.244138
In Situ Fill and Cap Alternative 0 0 0 0 0 0 0 0 0
In Situ Vitriflcation Alternative 0 0 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternativeg 0 0 0 0 0 122 233 355} 0.244828
Ex Sttu No Separations Altemnative 0 0 0 0 0 122 233 355| 0.244828
Ex Situ Extensive Separations Aternative 0 0 0 0 0 122 233 355| 0.244828
Ex SttufIn Sty Combinatlon Alfernative 0 0 0 0 0 43 277 320 0.22069
Phased Implementation Alternative 0 0 0 0 0 122 233 355] 0.244828
T4 No Action Alternative 0 0 0 0 0 77 305 382| 0.263448
Long-Term Management Alternative 0 0 0 0 0 77 305 382] 0.263448
In Situ Fill and Cap Alternative 2| 95 231 93 115 144 24 704| 0.485517
In Situ Vitrification Alternative 0 0 0 0 0 31 356 387| 0.266897
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S_R_1.CMP

Risk> | Risk> | Risk> | Risk> | Risk> | Risk> Total
Risk > .01} .005 001 L0001 | 00001 |.000001 |.0000001| Affected
Time Area | Area | Area Area | Areq | Area | Areq Area | Percent

Period Altermnative (km2) | (m2) | km2) | m2) | km2) | km2) | km2) | &km2) of Site
Ex Situ Intermediate Separations Aliernativg 0 0 0 30 361 119 153 663| 0457241
Ex Situ No Separations Altemnative 0 0 0 30 357 122 153 662| 0.456552
Ex Situ Extenslve Separations Alternative 0 0 0 30 357 122 153 662| 0.456552
EX Situ/ln Situ Combination Alternative 0 0 12 329 117 191 34 683 0.471034}.
Phased implementation Atternative 0 0 0 30 361 119 153 663 0.457241

15 No Actlon Alternatlve 0 0 0 0 0 0 5 5| 0.003448
Long-Term Management Alternative 0 0 0 0 0 0 5 5| 0.003448
In Sttu Filt and Cap Aliernative 0 0 14 311 169 143 45 6821 0470345
in Sttu Vitrification Alterngtive 0 0 0 1 1 127 a0 429! 0.295862
Ex Situ Intermediate Separations Alternative 0 0 0 0 242 68 33 343! 0.236552
Ex Situ No Separations Altemative 0 0 0 0 0 0 0 0 0f
Ex Stiu Extensive Separations Atternative 0 0 0 0 0 0 227 2271 0.156552
Ex Situ/In Sttu Combination Alfernative 0 0 0 N 361 125 83 580 0.4
Phased Implementation Aliernative 0 G 0 0 242 68 33 343] 0.236552
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sR2CMp (INPSTRHC

Lrertrel)

Risk =1 |Risk > .9 | Risk > .8 | Rlsk > .7 | Risk > .6 | Risk > .5| Risk > .4[ Risk > .3 Risk > .2 | Risk > ]
Time Areq Ared | Areq | Area | Area | Area | Area | Area | Area | Area
Petiod Alternative m2) | km2) | k) | ) | km2) | &m2) | km2) | &km2) | km2) | km2)
T No Actlion Alterhative

Long-Term Management Aiternative

In Situ Fill and Cap Alternative

In Situ Vitrification Alternative

Ex Sltu Intermediate Separations Alternative

Ex Shiu No Separations Alemative

Ex Shu Extensive Separations Alternative

Ex Situ/In Situ Combination Alternative

Phased Implementation Alternative

12

No Action Altetnative

Long-Term Management Alternative

In Sttu Fill and Cap Alternative

In Sku Vitriflcation Alternatlve

Ex Situ intermediate Separations Alternativé

Ex Situ No Separations Attemative

Ex Situ Extensive Separations Alternative

Ex Stiu/In Sttu Combination Alternative

Phased Implementation Afternative

13

No Actlon Alternatlve

Long-Term Management Alternative

In Situ Fill ang Cap Alternative

In Situ Vifrification Alternative

Ex Situ Intermedicie Separations Alfernativg

Ex Sttu No Separctions Altemative

Ex Situ Extenslve Separations Atternative

Ex SHu/in Situ Combination Akernative

Phased Implemeniation Aliernative

T4

No Actlon Alfernative

Long-Term Management Alternative

In Situ Fill and Cap Alternative
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SR 2.CMP

Time
Perlod

Altemative

Risk =1

Area
km2)

Risk > .9 | Risk > .8

Areq | Area
km?2) | km2)

Area
km?2)

Risk > .7

Areq
km?2)

Risk > .6

Areg
(km2)

Risk > .5

Areq
km2)

Risk > .4

Ared
(km2)

Risk > .3

Areq
&m?2)

Risk > .2

Risk > .
Areg
(km2)

i

Ex Situ Intermediate Separations Alternaiivg

Ex SHu No Separations Allernative

Ex Situ Extensive Separations Alfernative

Ex Situ/In Situ Combingation Alternative

Phased Implementation Alternative

15

No Actlon Alternative

Long-Term Management Alternative

In Situ Fliil and Cap Alfernaiive

In Situ Vitrification Altemnative

Ex Situ Intermediate Separations Alternativs

Ex Sttu No Separations Alternative

Ex Situ Extensive Separations Aternative

Ex Situ/in Stiu Combingtion Aternative

Phased impiementation Alternative
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S R_2.CMP

Time
Period

Altemative

Risk >
.09 Are
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a

Risk> | Risk>
08 Areq|.07 Are
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04 Areq
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.02 Areq
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Rlsk >
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km2)
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Areq
km2)

Tl

No Action Alternative

[
M

4

81

Long-Term Management Alternative

—
<o

(4]
<~

91

In Situ Fill and Cap Altemnative

In Situ Vitrifleation Alternative

Ex Situ Intermediate Separations Alfernativd

Ex Situ No Separations Affermnative

Ex Situ Extensive Separations Alternative

Q|a
ololojololB]8

£x Sttufin Situ Combination Alternative

Phased Implementation Alterngtive

T2

No Actlon Alternative

Long-Term Managemeni Altermnative

—t | —

MDY

[

In Situ Fill and Cap Alternative

In Sttu Vidfication Alfemative

Ex Situ Infermediate Separations Alternative

Ex Situ No Separations Altemative

Ex Sttu Extensive Separations Atternative

CIOIC|OIOININIQIO

Ex Stu/in Stu Combination Alternative

Phased Implementation Atternative

13

No Actlon Alternative

Long-Term Management Aiternative

In Situ Fill and Cap Atternative

In Situ Virifleation Alfernative

Ex Situ Intermediate Separations Alfernativg

Ex Sttu No Separdations Atemative

Ex Shtu Extensive Separations Alternative

Ex Shu/In Situ Combincation Alternative

Phased Implementation Alternative

T4

No Action Alternative

Long-Term Management Alternative

in Sttu Flit and Cap Afternative

In Sttu Vitriflcatlon Alkemnative
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S_R_2.CMP

Time
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Ex Situ intermediate Separations Aternative

Ex Situ No Separations Alternative

Ex Stiu Extensive Separations Alternative

Ex Siu/In Situ Combinatlon Atternative

Phased Implementation Akemative

15

No Actlon Alfemative

Long-Term Management Alternative

In Situ Flll and Cap Atternative

In Situ Vitrification Atternative

Ex Shtu Intermediate Separations Alternativg

Ex Sttu No Separations Akemative

Ex Situ Extensive Separations Aiternative

Ex Sttu/In Sttu Combination Atternative

Phased implementation Alternative

O|O[O|OOIO|IO|IOI0|I000IC|O

QIC|O|IC[O|IC|O|O]|O|O|OIO|O|O

QIO|C|O|C|C|O|0ICIO|IO|IC|O|O

[m]{w][e]je]|a]iw][e][a]]e][e]ie]a]{e]lw)

OO0 |C|OIQ|IC|CIDIC (O

Qlolo|o|o|lojo|o|clo|oIo|C[O

[o]le][s]la][e]e]{e][e]){e][e]a]a]le]]e

OIO|I0IC|O[O|C|OI0|I0IOIC|IQ|IO

QOO0 |IC|O0|0I0IC|OIC|O

CIOIC|IQICIOIOIOICIQIOIOIC|IC

Page 4



S_R_2.CMP

Risk> | Risk> | Risk> | Risk> | Risk> Total
001 0001 | .00001 |.000001 | .000000 | Affected
Time Area | Area | Area | Area | TArea| Area | Percent
Perlod Altemative Gkm2) | km2) | km2) | km2) | &m2) | (km2) of Site
T1 No Action Alternative 78 84 66 106 53 665| 0.458621
Long-Term Management Alternative 100 108 79 120 24 701]| 0.483448
in Situ Fill and Cap Alternative 0 0 0 0 G 0 0
In Situ Vitrification Aternative 0 0 0 0 0 0 0
Ex Situ Intfermediate Separations Alternativg 0 0 0 0 0 0 0
Ex Sttu No Separations Altemative 0 0 0 0 0 0 0
Ex Sttu Extensive Separations Alternative 0 0 0 0 0 0 0
Ex Sttu/In Sttu Combination Alternative 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0
T2 No Action Alternative 158 207 187 48 3 702| 0.484138
Long-Term Management Alternative 153 207 188 48 30 702| 0.484138
In Situ Flll and Cap Atternative 0 0 0 0 0 0 0
In Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Akernative 0 0 0 0 0 0 0
Ex Situ No Separafions Alfemative 0f 0 0 0 0 0 0]
Ex Situ Extensive Separations Alternative ¢] 0 0 0 0 0 0
Ex Sttu/In Situ Combination Aternative 0 0 0 0 0 0 0
Phased Implementation Alternative 0 0 0 0 0 0 0
T3 No Actlon Alternative 0 0 8 155 149 312| 0.218172
Long-Term Management Aliernative 0 0 7 128 156 2911 0.20069
In Situ Fill and Cop Alternative 0 0 0 0 0 0 0
in Situ Vitrification Alternative 0 0 0 0 0 0 0
Ex Situ Intermediate Separations Alternative 0 0 0 5 255 260 0.17931
Ex Situ No Separations Alternative 0 0 0 5 255 260 0.17931
Ex Situ Extensive Separations Alternative 0 0 0 5 255 260| 0.17931
Ex Sthi/In Situ.CombinationAltemnative i | - ssut Qf-emmmss Q- s ot ()] soorminms i 3|21 - 19510, 134483
Phaosed Implementation Alternative 0 0 0 5 255 2601 0.17931
T4 No Actlon Alternative 0 0 0 28 286 314) 0.216552
Long-Term Management Alternative 0 0 0 28 286 3141 0.216552
In Situ Fill and Cap Alternative 203 167 108 182 40 690] 0.475862
In Siiu Vitrification Atternctive 0 0 0 0 16 16{ 0.011034
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S_R_2.CMP
Risk > | Risk> | Risk> | Risk> | Risk> Total
001 L0001 | .00007 |.000001 | .000000 | Affected
Time Areq | Area | Area | Area | 1 Area| Area | Percent
Perlod Alternative km2) [ km2) | Gm2) | km2) | km?2) | km2) of Site
Ex Situ Infermediate Separations Alternativg 0 0 247 212 129 588] 0.408517
Ex Stiu No Separations Altemnative 0 0 240 219 129 588 0.408517
£x Shu Extensive Separations Alternative 0 0 -~ 240 219 129 588{ 0.405517
JEx.Shtu/in Situ Combination Afternative. . | g1]= v 91 7301}, = 133} 139]:% - - 665].0.45862T
Phased Implementation Alternative 0 0 247 212 129 588| 0.405517
TS5 No Actlon Alternative 8] 0 0 0 2 2| 0.001379
Long-Term Management Alternative o 0 0 0 2 2| 0.001379
In Situ Fill and Cap Alkernative C 43 407 71 144 665( 0.458621
In Situ Viriflcation Alternative 0 1 0 0 22 23] 0.015862
Ex Situ Intermediate Separations Alternative 0 0 0 1 283 284| 0.195862
Ex Situ No Separations Attemative - - 0 0 0 0 0 0 0
Ex Sltu Extensive Separations Aternative 0l. 0 0 0 0 0 0
Ex Situ/In Situ Combination’ Alternative:issid e as Qo iz 00 105] . v, 3441, .2 .. 78]5%0 . 527| 0.363448
Phased Implementation Alternative 0 0 0 1 283 284| 0.195862
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Land Use/Habitat Numbers

Table5.7.1 | ] Table5.7.1 | |
Temporary Land Commitments Permanent Land Commitments
Remediation Total Remediation Total
ha {ac) = |ha (ac) ha {ac) ha {ac)
No Action 0 0 0 0 0 0 17| 42)
Long Term Management 50 | (120) 50 (120) 81 (20) 25 (62)
; In Situ Fill and Cap 26 (64) 97 (240) 17| @2)] 25 (62)
I In Situ Vitrification 110 | (270) 180 (440) 17| (@2)| 25 (62)
Ex Situ Intermediate Separations 120 | (300) 250 (620) 371 1)) 49| (120)
Ex Situ No Separations 150 | (370) 250 (620) 19 @np 271 (67
Ex Situ Extensive Separations . 110 | (270) 240 (590) 34| (84) 46| (110)
Ex Situ/In Situ Combination 110 | (270) 200 (490} 311 (77 41| (100)
Phased Implementation (Phasel) 33 (82) 33 (82) 0 0 0 0
Phased Imp. Total Alternative 150 | (370) 280 (690) 401 (99| 52| (130)
Capsules No Action 0 0 0 0 0.6 (1.5)| 0.6 (1.5
Capsules On-Site Disposal 4 (10) 4 (10) 1.8) 4.4)|. 1.8 (4.4)
Capsules Overpack and Ship 2 (5) 2 (5 0 0 0 0
Capsules Vitrify with Tank Waste 1 @ 1 (2) 0 0 0 0
All Capsule Alternatives

2/21/96 S Page 1 LANDUSE.XLS Sheet]



Land Us

e/Habitat Numbers

Table 5.14.1 | Table 5.14.1 Table 5.14.1 Table 5.14.1
200 Area Temp |200 Area Perm. |Borrow Sites 200 Area Borrow Site LAW Vault Area
Remediation Total temporary Shrub-Steppe Shrub-Steppe
ha (ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 17 42) 0 0 0 0 0 0 IN/A
Long Term Management 50 (120) 25 (62) 0 0 10 25) 0 0 IN/A
In Situ Fill and Cap 21 (52) 25 (62) 76 (190) 0 0 65 (160)|N/A
In Situ Vitrification 110 (270) 25 (62) 71 (180) 23 (57 60 (150)|N/A
Ex Situ Intermediate Separations 120 (300) 49 (120) 130 (320) 59 (150) 110 (270) 17 (42)
Ex Situ No Separations 170 420) 27 (67) 84 (210) 96 (240) 71 (180)|N/A
Ex Situ Extensive Separations 110 (270) 46 (110) 120 (300) 57 (140) 110 (270) 14 (35)
Ex Situ/In Situ Combination 110 (270) 41 (100} 95 (230) 57 (140) 80 (200) 9 (22)
Phased Implementation (Phasel) 32 79) 0 0 1 2) 20 49 1 (2)|[N/A
Phased Imp. Total Alternative 150 (370) 52 (130) 130 (320) 79 200) 110 270) 17 (42)
Capsules No Action 0.6 (1.5) 0.6 (1.5) 0 0 0 0
Capsules On-Site Disposal 1.8 4.4 1.8 4.4) 1.5 (3.7 0 0
Capsules Overpack and Ship 0 0 0 0 0 0 0
Capsules Vitrify with Tank Waste 0 0 0 0 0 0 0
All Capsule Alternatives
2/21/96 Page 2 LANDUSE.XLS Sheetl




Land Use/Habitat Numbers

Table 5.19.2 | |
Continued Access Restrictions
Remediation Total
ha (ac) ha (ac)
No Action 0 0 17 (42)
Long Term Management 8 (20) 25 (62)
In Situ Fill and Cap 17 (42) 25 (62)
In Situ Vitrification 17 (42) 25 (62)
Ex Situ Intermediate Separations 37 1) 49 (120)
Ex Situ No Separations 19 47) 27 (67)
Ex Situ Extensive Separations 34 (84) 46 (110)
Ex Situ/In Situ Combination 31 a7 41 (101)
Phased Implementation (Phasel) 0 0 0 0
Phased Imp. Total Alternative 40 (99) 52 (130)
Capsules No Action 0.6|f1.5}
Capsules On-Site Disposal 1.8|{4.4]
Capsules Overpack and Ship none
Capsules Vitrify with Tank Waste none
All Capsule Alternatives

2/21/96

Page 3

LANDUSE.XLS Sheet!



Land Use/Habitat Numbers

Table 5.4.1 Shrub-Steppe Habitat

Table 5.4.1 Shrub-Steppe Habitat

Table 5.4.1 Shrub-Steppe Habitat

200 Areas Remediation

Borrow Sites

Total |

Temporary Total Remediation Total Remediation Total

ha {ac) ha (ac) ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 0 0 0 0 0 0
Long Term Management 10 (25) 10 (25) 0 0 0 0 10 (25) 10 (25)
In Situ Fill and Cap 0 0 0 0 23 (37) 65 (160) 23 o7 65 (160)

In Situ Vitrification

23 37 23 (57)

18 (44) 60 (150)

41| aooy 83| @10

Ex Situ Intermediate Separations

59 (150 59 (150

24| G9] 110| @270)

83 (210) 170 (420)

Ex Situ No Separations

96 (240) 96 (240)

7 (17) 71 (180)

100 (250) 170 | . (420)

Ex Situ Extensive Separations

571 (40 57| (140)

15 37) 110 (270)

72| 180)| 170 | (420)

Ex Situ/In Situ Combination

37 (140) 57 (140)

17 42) 80 (200)

74 @180)] 140 (350)

Phased Implementation (Phasel)

20 49 20 49

1 2) 1 @)

21 (52) 21 (52)

Phased Imp. Total Alternative

791 @00 79| (00)

21| o 110 @70)

100 (250) 190 470)

Capsules No Action

Capsules On-Site Disposal

Capsules Overpack and Ship

Capsules Vitrify with Tank Waste

All Capsule Alternatives

<2 <5 0 0

<2 <5 <2 <5

2/21/96

Page 4
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Land Use/Habitat Numbers

Table 5.1.1 | | Table 5.1.1 | |

Soil Disturbance Remediation Soil Distsurbance Total Proj.

Temporary Permanent Temporary Permanent

ha (ac) ha (ac) ha (ac) ha (ac)
No Action 0 0 0 0 0 0 17 42)
Long Term Management 50 (120) 8 (20 50 (120) 25 (62)
In Situ Fiil and Cap 26 (64) 17 (42) 97 (240) 25 (62)
In Situ Vitrification 110 (270) 17 (42) 180 (440) 25 (62)
Ex Situ Intermediate Separations 120| (300) 37 91) 250 (620) 49 (120)
Ex Situ No Separations 1501 (370) 19 (47) 250 (620)] - 27 67)
Ex Situ Extensive Separations 110 (270) 34 84 240 (590) 46 (110)
Ex Situ/In Situ Combination 110 (270) 31 (77 200 (490) 41 (100)
Phased Implementation (Phasel) 33 (82) 0 0 33 (82) 0 0
Phased Imp. Total Alternative 150f (370) 40 99) 280 (690) 52 (130)
Capsules No Action ¢ 0 0.6 (L.5) 0 0 0.6] (1.5)
Capsules On-Site Disposal 4 (10) 1.8 4.4 4 (10) 1.8 4.4)
Capsules Overpack and Ship 2 (5) 0 0 2 )1 0 0
Capsules Vitrify with Tank Waste 1 3) 0 0 1 (2) 0 0
All Capsule Alternatives .

2/21/96

Page 5
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Land Use/Habitat Numbers

Alternative  |Location Remediation |Remediation Remediation Remediation [Remediation |Remediation
Temporary |Temporary Shrub-Steppe Permanent |Permenant  |Shrub-Steppe
Disturbance |Disturbance Impacts Disturbance |Dist. % Permanent Impact
hectares % Shrub-Steppe |hectares hectares Shrub-Steppe (hectares
No Action |
Tank Farms 0
Long Term Management
Tank Farms )
New Tank Farms - 50 20% 10 8 0.2 0
Total 50 0 8 0
In Situ Fill and Cap .
Tank Farms(operations) 1 0% 0 17 0
Pit 30 (operations) 25 90% 23

Tank Farms (barrier const.)

Pit 30 (barrier)

McGee
Vernita
Total 26 23 17
In Situ Vitrification :
Tank Farms (operations) 21 0% 0 17 0
Power Lines 70 33% 23
Pit 30 (operations) 20 90 % 18

Tank Farms (barrier const.)

Pit 30 (barrier)

McGee (barrier)
Vernita (barrier)
Total 111 41 17

Ex Situ Intermediate Separations
Retrieval Annexes 3 0% 0 0.4 0
Pit 30 (cetrieval annexes) 1 90% 1
Vit Plant 38 67% 59 7 0
LAW Vaults 13 0
Pit 30 (treatment facilities) 25 90% 23

2/21/96 Page 1 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Alternative

Location

Remediation

Remediation

Remediation

Remediation

Remediation

Remediation

Temporary

Temporary

Shrub-Steppe

Permanent

Permenant

Shrub-Steppe

Disturbance

Disturbance

Impacts

Disturbance

Dist. %

Permanent Impact

hectares

% Shrub-Steppe

hectares

hectares

Shrub-Steppe

hectdres

Tank Farms

17

Pit 30 (post rem)

McGee

Vernita

Total

117

83

37

Ex Situ No Se

parations

Retrieval Annexes

0%

0.4

Pit30 (ret annexes)

—

90%

Vit Plant

143

67 %

96

LAW Vaults

Pit 30 (treatment facilities)

90%

Tank Farms

17

Pit 30 (post rem)

McGee

Vernita

Total

154

103

19

Ex Situ Extensive Separations

2/21/96
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LANDUSE.XLS Sheet1




Land Use/Habitat Numbers

Alterpative  |Location Remediation |Remediation Remediation Remediation [Remediation jRemediation
Temporary |Temporary Shrub-Steppe Permanent |Permenant |Shrub-Steppe
Disturbance }Disturbance Impacts Disturbance [Dist. % Permanent Impact
hectares % Shrub-Steppe |hectares hectares Shrub-Steppe |hectares
Retrieval Annexes 0% 0 0.4
Pit30 (ret annexes) 1 90% 1
Vit Plant 85 67 % 57 7
LAW Vaults 10
Pit 30 (treatment facilities) 16 00 % 14
Tank Farms 0 17
Pit 30 (post rem) 0
McGee
Vernita
Total 105 72 34
Ex Situ/In Situ Combination
Retrieval Annexes 0% 0 0.2
Pit30 (ret annexes) 1} - 90% 1
Vit Plant 85 67% 57 7
LAW Vaults 7
Pit 30 (treatment facilities) 18 90% 16
Tank Farms 0 17
Pit 30 (post rem) 0
- |McGee
Vernita
Total 106 74 31
Phased Implementation (Phasel) '
Retrieval Annexes 0
Vit Plant 32 20
Pit 30 1 1
Tank Farms 0
Total 33 21 0
Phased Imp. Total Alternative
|Retrieval Annexes 3 0.4

2/21/96
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Land Use/IHabitat Numbers

Alternative

Location

Remediation

Remediation

Remediation

Remediation

Remediation

Remediation

Temporary

Temporary

Shrub-Steppe

Permanent

Permenant

Shrub-Steppe

Disturbance

Disturbance

Impacts

Disturbance

Dist. %

Permanent Impact

hectares

% Shrub-Steppe

hectares

hectares

Shrub-Steppe

hectares

Pit30 (ret annexes)

90%

0.9

Vit Plant

38

67%

58.96

LAW Vaults

13

Pit 30 (treatment facilities)

22

90%

19.8

Tank Farms

17

Pit 30 (post rem)

McGee

Vernita

Phase 1 Vit Plant

Total

147

79.66

40

Capsules No Action

2121196
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Land Use/Habitat Numbers

Alternative  |Location Remediation |Remediation Remediation Remediation |Remediation |Remediation
Temporary |Temporary Shrub-Steppe Permanent |Permenant |[Shrub-Steppe
Disturbance |Disturbance Impacts Disturbance |Dist. % Permanent Impact
hectares % Shrub-Steppe {hectares hectares Shrub-Steppe |hectares
WESF 0.6 0
Capsules On-Site Disposal
Dry-Well Facility 1.5 1.8
Capsules Overpack and Ship
Vit Site 0%
Capsules Vitrify with Tank Waste
Vit Site 0%

All Capsule Alternatives

2/21/96

Page 5
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Land Use/Habitat Numbers

Post Remediation {Closure)
Temporary |Temporary |Temporary Permanent |Permanent |Permanent
Disturbance |Dist. % Shrub-Steppe |Disturbance |{Dist % SS Dist.
hectares Shrub-Steppe |hectares hectares shrub-steppe |hectares
17
17
17
0
20 0 0 8
14 0.9 13 0.9
16 0.75 12
21 0.8 17
71 42 8
0
20 0 0 3 0
14 0.9 13 0.9
16 0.75 12 0.75
21 0.8 17 0.8
71 42 8
4 0
2721796 Page 6
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Land Use/Habitat Numbers

Post Remediation (Closure)
Temporary |Temporary |Temporary |Permanent |Permanent [Permanent
Disturbance |Dist. % Shrub-Steppe |Disturbance |Dist % SS Dist.
hectares Shrub-Steppe |hectares hectares shrub-steppe |hectares

24 0 0 8 0

50 0.9 45

25 0.75 19

31 0.8 25

130 89 12

20 0 0 8 0

39 0.9 35

16 0.75 12

21 0.8 17

96 64 8

2/21/96 Page 7
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Land Use/Habitat Numbers

Post Remediation (Closure)
Temporary |Temporary [Temporary |Permanent |Permanent (Permanent
Disturbance |Dist. % Shrub-Steppe [Disturbance |Dist % S8 Dist.
hectares Shrub-Steppe [hectares hectares shrub-steppe |hectares
4 0
24 0 0 8 0
51¢ 0.9 46
25 0.75 19
31 0.8 25
131 90 12
2 0
22 0 0 8 0
29 0.9 26
21]- 0.75 16
26 0.8 21
98 63 10
2/21/96 Page 8

LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Post Remediation (Closure)
Temporary {Temporary |Temporary |Permanent {Permanent [Permanent
Disturbance | Dist. % Shrub-Steppe |Disturbance |Dist % SS Dist.
hectares Shrub-Steppe |hectares hectares shrub-steppe |{hectares
4

24 , 0 0 8

50 0.9 45

25 0.75 19

31 0.8 25

130 89 12 0

2/21/96 . Page 9 LANDUSE.XLS Sheetl



Land Use/Habitat Numbers

Post Remediation (Closure)

Temporary |Temporary |Temporary |Permanent [Permanent {Permanent

Disturbance [Dist. % Shrub-Steppe |Disturbance |{Dist % SS Dist.

hectares Shrub-Steppe [hectares hectares  |shrub-steppe {hectares
2/21/96 Page 10
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Sheetll

NO ACTION SCHEDULE
i REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operations
Construction NIA
Operations NIA
D&D N/A
Monitoring & Maintenance 1995-2095 (100 years 1997-2097
I |
LONG-TERM MANAGEMENT SCHEDULE
I REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations

Conslruction |
Wasle Retrieval 2032-2039|2082-2089|{7 years each) 2033-2037|2083-2087
New Tanks 2033-2037|2083-2087|(4 years each) 2033-203712083-2087
Operations 2037-20422087-2092)(5 years each) 2037-2042|2087-2092
D&D 2042-2047)2092-20971(5 years each) 2042-2047|2092-2007|42-49,92-99 for WRET
Monitoring & Maintenance 1995-2095 (100 years 1997-2097

IN SITU FILL AND CAP SCHEDULE

i REV O DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE

Continued Operallons 1995-2009((14 years)
Research and Development NIA NIA
Construclion 2003-20051(2 years) 2003-2005/
Operation 2000-2009|(9 years) 2000-2009
D&D 2009-2012|(3 years) 2009-2012
Monitoring and Maintenance 2009-2029|(20 years) 2009-2029
Closure | 2012-2029|(17 years) 2012-2029
Post Closure Monitoring 2029-2129(100 years 2029-2129

IN SITU VITRIFICATION SCHEDULE

| REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operations 1995-20131{18 years)
Research and Development 1995-2002|(7 years) 1997-2002
Construction 1998-2016((18 years) 1998-2016
Operation 2000-2013{(13 years) 2005-2016

DST evaporallon 2000-2005|(5 years) 2000-2005

ISV strart up 2005-2008|(3 years) 2005-2008,

ISV operation 2008-2013}(5 years) 2008-2013
D&D 2013-2016{(3 years) 2013-2016)

IMonIloring and Malntenanca 2013-2033((20 years) 2016-2033

Page 1




Sheell

Closure | [ 2016-2033|(17 years) | 2016-2033

Paost Closure Monitoring 2033-2133(100 years 2033-2133

EX SITU INTERMEDIATE SEPARATIONS SCHEDULE

REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operalions o)
Research and Development 1995-2018|(23 years) H995.2018
Construction |

Waste Retrieval and Transfer 1998-2017|(19 years) 1998-2017

Waste Trealment 1997-2007|(10 years) 1997-2007
Operation |

Waste Relrieval 2001-2023|(22 years) 2001-2024

Treatment | 2004-2023(19 years) 2004-2024

Pretreatment 2004-2019{({15 years)

LLW Vitrification 2005-2019({14 years) 2004-2024

HLW Vilrification 2008-2023|(14 years) 2011-2024

LLW Disposal 2005-2019((14 vears)

HLW Transl,ponat'ton and Disposal 2019-2029|(10 years) 2019-2029
D&D

Wasle Relrieval facilities 2012-2025{(13 years) 2013-2026

Treatment Facilities | 2019-2028/(9 years) 2024-2033
Monitoring and Maintenance '

HLW { 2023-2029|(6 years) 2024-2029

LLW Disposal 2023-2034((11 years)
Closure | 2010-2034|(24 years) 2010-2034
Post Closure Monitoring 2034-2134/(100 years 2034-2134

EX SITU NO SEPARATIONS (VITRIFICATION AND CALCINATION)

- REV O DATA PACKAGE SCHEDULE PDEIS CHAPTER 3 SCHEDULE
Continued Operations 1995-2018)(23 years) 7
Research and Development 1995-20051(10 years) 1995-2005
Construction | ]

Waste Relrieval and Transfer 1898-2017[(19 years) 1998-2017

Wasle Treatment 1897-2002((5 years) 1997-2002
Operation | -

Waste Retrieval 2001-2018|(17 years} 2001-2019

HLW Vilrification 2004-2018](14 years) 2004-2019

HLW Transportation and Disposal 2017-2027|(10 years) 2017-2037
D&D i

Waste Retrieval facililies 2012-2020{(8 years) 2013-2021

Treatment Facilities ] 2018-2023(5 years) 2019-2024

Page 2
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Monitoring and Maintenance
JHLW 2004-2027((23 years) 2019-2037
Closure 2010-2024|(14 years) 2010-2024
Post Closure Monitaring 2024-2124((100 years 2024-2124
I
EX SITU EXTENSIVE SEPARATIONS SCHEDULE
| REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operations 1995-2024] (28 years) gl
Research and Development 1995-20181(23 years) 1885-2018
Constryction | ]
Waste Retreval and Transfer 1998-2017{19 years) 1998-2017
Wasle Treafment 1997-2006}{9 years) 1997-2006
Operation |
Waste Refriaval 2001-2024|(23 years) 2001-2024
Treatment| 2003-2024|(21 years) 2004-2024
Prelreatment 2003-2018|(15 years)
LLW Vitrificalion 2005-20241{19 years)
HLW Vilrificatfon 2005-2019/(14 years)
LLW Disposal 2005-2024{(19 years)
HLW Transportation and Disposal 2020-2029|(9 years) 2020-2029
D&D [
Waste Refrieval facilities 2012-2025|(13 years) 2012-2025
Treatment Facilities | 2019-2024|(5 years) 2024-2029
Monitoring and Maintenance
HLW ] 2019-2029|(10 years) 2024-2029
LLW Disposal 2023-2030|(7 years)
Closure | 2010-2030((20 years) 2010-2030
Post Closure Monitoring 2030-2130/(100 years 2030-2130
N SITUIEX SITU COMBINATION SCHEDULE
- | REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operations 1995-2023}(28 years) Y
Research and Development 1995-2018}(23 years) 1985-2018
Construction |
Wasle Retrieval and Transfer 1998-2017({19 years) 1998-2017
Waste Treatment 1987-2007{{10 years) 1897-2007
Fill & Cap 2003-2005)(2 years) 2003-2008
Operation
Waste Retrieval 2001-2023|(22 years) 2001-2024
Treatment| 2004-2023((19 years) 2004-2024
Prelrealment 2004-2019)(15 years)
LEW Vitrification 2005-2019/(14 years)
HLW Vitrification 2009-2023|(14 years)

Page 3
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LLW Disposal | ] 2005-2019](14 years)
HLW Transportation and Disposal 2019-2029{{10 years) 2019-2029
Fill and Cap Operations 2000-2009|(9 years) 2005-2018
D&D | ] 2018-2028
Wasle Refrieval facilities 2012-2025]{13 years) 2012-2026
Trealment Facifities | 2019-2028}(9 years) 2024-2033
Fill and Cap Equipmert 2009-2012[{3 years) 2018-2021
Monitaring and Maintenance
HLW | 2023-2029|(6 years) 2024-2029
LLW Disposal 2023-2034|(11 years)
In Sily Tanks 2009-2029/(20 years) 2018-2034
Closure | 2010-2034{{24 years) 2010-2034
Post Closure Monitaring 2034-21341{100 years) 2034-2134
| Phase 1 Phase 2
PHASED IMPLEMENTATION SCHEDULE
| REV O DATA PACKAGE SCHEDULE DE!S CHAPTER 3 SCHEDUILE
Continued Operations
Research and Development 1995-1998M(3 years)
Construction 1997-20024(5 years)
hase 1§ 1997-2002)
Relrigval - 2004-2020,
Phase 2 2005-2012
Operation 2002-2012}(10 years)
Phase 1 2002-2012
LAW Treatment Plants 2002-2012j(10 years)
HLW Treatment Plant 2002-2008|(6 years)
Phase 2 |
Wasle Retrieval - 2007-2028
Treatment 2011-2028
D&D 2012-1014)(2 years) 2015-2031
Monitaring and Maintenanca
Closure- ! 2012-2014/(2 years) 2016-2040
Post Closure M&M 2040-2140
CAPSULES NO ACTION REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operation | 1997-2007
Research and Development
Construction
Operation
D&D
Monitaring and Maintenance
CAPSULES ONSITE DISPOSAL

Page 4
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REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE
Continued Operation 1995-2028 1997-2028
Research and Development
Construction 2002-2009|(7 years) 2002-2009
Operalion 2010-2029|(19 years) 2010-2029
b&D
Monitoring and Maintenance 2029-2129
CAPSULES OVERPACK AND SHIP )

| REV Q DATA PACKAGE SCHEDILE DEIS CHAPTER 3 SCHEDULE
Continued Operation 1995-2028 1997-2028
Research and Development
Construction 2002-2009 2002-2009
Operation 2010-2028 2010-2028
HLW Transportation and Disposal 2035-2040 2028-2029
5D ] I
Monitoring and Maintenance 2010-2029

CAPSULES VITRIFY WITH TANK WASTES

REV O DATA PACKAGE SCHEDULE DEIS CHAPTER 3 SCHEDULE

Continued Operation 1997-2023

Research and Development

Construclion 2002-2007

Qperalion 2005-2023

D&D 2024-2029

Monitoring and Maintenance 2023-2029
I} ! I
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Additional Cost of Characterization Associated with the In Situ Alternatives

Per conversation with John Guberski (WHC) and David Forehand (WHC) the current cost of
characterization is approximately 4-4.5 million dollars per tank. Of this cost approximately
50% is cost associated with laboratory analysis and 50% is cost associated with taking the
samples, maintaining the equipment, personnel...

Additional WHC contacts regarding available information for additional sampling requirements
included John Garfield and Vern Hall. No specific information regarding additional costs was
obtained. There was a consensus that additional characterization would be required for wastes
that would be disposed of in place. The additional characterization would include both an
increased number of samples and additional laboratory analyses.

Reviewed the Systems Engineering Study for the Closure of Single Shell Tanks WHC-EP-
0405, the Tank Waste Technical Options Report WHC-EP-0616, and the Waste
Characterization Plan for the Hanford Site Single Shell Tanks WHC-EP-0210 Revision 1,2,
and 3. None of these documents provided specific information regarding the additional
characterization requirements for in situ alternatives.

Relevant to the SSTs there is an average of 2 risers per tank that can be used for sampling.

Assumptions:

1. The characterization program would involve approximately two times the pumber of core
samples and would require additional rises to be installed to facilitate sampling.

2. Assume that the additional number of core samples and additional risers would be
approximately two times the current cost per tank of taking samples.

3. Assume that the laboratory cost would increase by a factor of 2.24 to account for RCRA

analysis requirements.

The current cost of 4.5 million per tank is broken down at 50% for lab analysis and 50% for
other activities associated with sampling.

The new characterization cost per tank would then be:
4.5x0.5x2 +4.5x 0.5 x2.25=9.6 million per tank
this is an increase of 5.1 million per tank
5. 1million/tank x 177 tanks = 903 million dollars (1995)
Thus adding 903 million to the current operations cost for the In Situ Fill and Cap and In Situ

Vitrification alterpatives would provide for additional characterization. The Ex Situ/In Situ
Combination alternative would be 60% or 542 million dollars.

HAUSERS\CHENDERS\MISCAINSITUCS.WPD
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Intermediate Separuions

Assumptions: { ! | |
1. HLW glass waste ozide Ioadmg basis to be 20 wi% waste oxides {excluding N220 and 5i02)
2. Using the WHC engineering data package material balance calculate the waste oxide Ioadmg
and adjust mass of the glass produced to achieve a 20 wi % waste oxide loading
3. LAW glass sodium oxide loading basis is 1o be 15 w1%
Input Stream LAW HLW HLW fraction
STREAM | 407 437 314 344
solids liquids FRIT GLASS ERIT GLASS
Volume kilo-liters
Specific Gravity
Cs and Ba, (MCi) 5.28E+00] 6.28E+01 4,932-01 6.74E+01 0.9900£1751
Srand Y, (MCi) 1.05E+02] 2.10E400 1.30E+00 1.05E+02 0.980392157
Te, (MCD 3.89E-03 2.61E-02 2,59E-02 5.91E-03 0.184745233
Am, (MCi) 9.51E-02 8.61E-03 8.60E-03 9.52E-02 0.917944268
Np, (MCi) 9.29E-05 1.03E-05 1.03E-05 9.29E-D5 0.900193798
Pu-239, (MCH) 2.47E-02 1.67E-03 1,67E-03 2.47E-02 0.936670459
Pu-240, (MCi) 6.28E-03 4,14E-04 4.14E-4 6.28E-03 0.93815357
Pu-241,(MCI) 7.34E-02 1.49E-03 1.48E-03 7.34E-02 0.980104153
Tolal TRU, (MC) 2.00E-01 1.22E-02 1.22E-2 2.00E-01 0.94250706%
Total MCi 1.IIE+02] 6.49E+0! 2.43E4+00 1.732+02 0.98351336
Total Mass Flow (MT)} 194E+04| 7.10E+05 . 2.81E+05| 3.87E+05 1.36E+04] 2.51E+(4
Total Cr, (MT) 1.32E+02] 5.15E-+01 1_44E-+D2 3.96E+01
Total Na, (MT) 1.24E+03] 6.51E+(4 7.18E+(4 2,33E+03
Total 8i, (MT) S.24E4+02] 5.65E+00 1.07E+05] 1.07E+05 5.29E+03] 5.83E+03
Total P, (MT) 7.80E+02f 8.42E402 1.35E+03 2.72E+02
Total NO2-, (MT) 7.38E+01] 9.54E-+03
Total NO3-, MT) 1.03E+03 1.06E+05
AG+ 1.38E+00 3.28E-01].
AG20 ) 3.52E-01 1.48E+00
AL+3 2.37E+03
AL203 1.32E+04] 1.94E+04 1.73E+03
AL{OH)4- 4.83E-+03
AM-+3 2.77E-D2 2.51E-03
AM203 2_76E-03 3.058-02
AS+5 4,98E-01 7.70E-01
AS205 1.18E+00 7.66E-01
B+3 9.94E-01 5.198-01
B2C3 1.67TE+00 L75E+Q3] 1.76E+03
BA42 3.09E+-00 7.91E-81
BAQ 8.81E-0L 3.45E+00
BE+2 7.61E-03 8.19E-02
BEO 2,27E-01 2.16E-02
Bl+3 1.96E+402] 6.76E+01
Bi203 7.52E+01 2.19E+02
Clg 4.53E-04 TA43E-04
CA+2 1.33E+02( 1.678E+01
CANCRINITE 2.70E+03
CAO 3.87E+04| 3.837E+04 1.89E+02
Cb+2 7.53E+00] 2.09E400
CDO 238E+00 9.06E+00
CE+3 2.35E+02] 2.37E+00
CE203 2,79E+00 2.76E+02
CL- 3A49E+00] 3.11E+02
CL2
CO
co2
C03-2 225E+02] 3.37E+D3
CR+3 1.32E+02
CR303 2.11E+02 5.79E+0!
CR{OH)4- 1.19E+02
CS+ 9.25E-02 8.19E-01
CSI0 6.83E-03 9.58E-01
CU+2 7.46E-01 1.77E-01 !
Ccuo 2.21E-Dt 9.34E-01
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CuUsO4

F. 5.97E+01 1.12E+03

F2

FE+3 T.63E+02] 144E+01 -

FE203 2,06E+01 E.21E+03
HZ

Hz0 5.07E+05 .
H2S

HG

HG+2 9.00E-03 9.4%9E.01

I- 2.02E+01 S546E4+02

2

K+ 2. 10E-+01 2.19E-01

K20 2.65E-01 2.53E+01
KEROSENE

LA+3 2,10E+0t 2.19E-01

LA203 2.58E-01 246E+01
L1+ 2.46E-02 5. 77E-03

120 1.24E-02 5.00E+02] S5.03E+02
MG+2 1.IQE+0H 9.65E-01]

MGO 1,60E 400 1.88E+01
MNO2 2.09E+02| 2,17E+01 2.16E401 2.09E+02
MO+6 8.01E-01} 4.87E+00

MOO3 . T29E+00 1,22E+00Q
N2

MA+ 7.77E+02 6.51E+04

NA2Q 9.68E+04 3. 14E+03
NH3

NI+3 6.57E+00] 4.07E+00,

NIZFECN6 5.00E+02

NI203 S E+00 9.27E+00
NIO 1.50E-02 2.27E+402
NO

N2

NO2- 7.38E+01] 9.54E+03

NO3- 1.03E403 1.O6E +03

NP+4 1.32E-01 1.46E-02

NPO2 1.66E-02 1.50E-01
o2

OH- 5.00E+03] 6.44E+03

PE+4 3.28E-+00] 1.96E400

PBRO2Z 2.26E+00 3.79E+00
PO4-3 2.39E+03] 2.58E+03

P205 3.09E+03 6.22E+02
P205:24W 5.21E-01

PU+4 4,27E-01 2.88E-02

PLIO2 3.26E-02 4.84E-01
S

S[+4 TO0E+01]  5.65E+00

5102 229E4+05 2.29E+05 LI13E+04 1.25E+04
SO2

S0O4-2 3.97E+01 2.01E+03

SR-+2 J.64E+QL 3.75E-01

SRO 4,008-01 4.29E+01
TCO2

TCO4- 5.68E-01] 2.52E+00 .
TC207 239E+00 5.45E-01
TOC 1.16E+02 1,42E+03

Uo2+2 1.58E+03} 8£.52E+01

uo3 9.02E401 1.67E+03 .
V+5 1.88E-01 6.20E-02 -
V205 11E-01 3.35E-01
W+6 7TA4TE-01

W02 291E-05 4 41E-01
wQ3 9.40E-01 2.06E-03
ZN+2 9.45E-0] 359E+00 i

ZNO 4 46E+00 1.19E+00
212196 10:31 AM Page 2 Intermediate Separations



[ntermediate Separations

ZR+4 2,T7E+02 4 48E-01
ZRO2 6.49E-01 6.90E +02
ZRO2:2H2 4.00E+02] 2.15E+01
WHC Data Package Basis:

Mass LAW waste oxides | 106344.7302
LAW waste loading (wasie oxide) 28%

LAW waste loading (sodium oxide) 25%

Mass HLW waste oxides | 7.26E+03
HLW waste loading (waste oxides)

HLW WOL (- Na20, - 5i02) 29%
HLW WOL (all tank wastc) 46%
HLW b ot W)

V4

1n l ﬁ I ) i l !. /

Blending factor i 1 1.25 4 2 3.5
Mass of glass required to achieve 20% wo loading, MT 36253,1358] 45366.415751 54439.2037) 72586.2716] 127025.9753
additional {tit required (equals increased glass) MT LIZE+04| 2.03E+04] 2DIEFG4| 4.75E+04] LO2E+0S
total frit required, MT * 248E+04] 3.39E+04| 4.29E304| 6.LIE+04[ L.IGE+05
WOL (- Na20, - Si02) 20% 16% 13% 10% 6%
WOL (with all tank wastes) 32% 25% 21% 16% 9%
glass density (MT/m"3) 2.63
culles packing fraction 0.7|(LAW only)

Waste volume {m"3) 1.38E+04] 1. 72E+04| 2.07E+(4} 2.76E+04] 4.83E+04
Canister Volume {m™3} 0.62 _
Number of Canisters (Ix) 2.23E+04] 2, 78E+04| 3.34E+04] 445E+04] 7.79E+(4
Nu, of Canisters /HMPC 4
Number of HMPCs 5.56E+03| 6.96E+03! 8.35E+03| LIIE+04] [.95E+04
Number of trips @ 10 HMPCs /trip 556 696 835 1113 1948
Glass formulation:

{ref Ext. S¢p Data Pkp.) |acceptable range 1 1.25 1.5 2 3.5
Si02 42 10 57 wt g‘é 60.07% 64.68% 67.75% 71.59% 76.52%
B203 50w % 8.82% 9.63% 10.17% 10.84% 11.71%
Na20 51020wt % 8.65% 6.92% 5.71% 4.33% 2.47%
Li20 1to7wt % | 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 2wlsw % 3.33% 0.00% 0.00% 0.00% 0.00%
CaQ < or= 10wt % 0.52% 0.42% 0.35% 0.26% 0.15%
Mgl <or=3w % 0.05% 0.04% 0.03% 0.03% 0.01%
|AI203 <orm iSwt % 4.71% 3.81% 3.18% 2.38% 1.36%
Zr02 <or=13wt % 1.90% 1.52% 127% 0.95% 0.54%
Cr203 <or=05w R 0.16% 0.13% 0.11% 0.08% 0.05%
P205 <or=3w% 1.711% 1.37% 1.14% 0.86% 0.49%
503 < or=Q05wt % i
Schedule 14 yrs
Capacity MT/day 20
Overall efficiency, % 36% 4% 53% 1% 124%
Required capacity MT/day (assuming 14 yrs ops, 0% OE) 11,84 14.80 17.76 23.67 41.43
Required operating duration yrs {assuming 20 MT/day, 60% OE} 10.36 1243 16.57 29,00

]
15 wt % waste oxide loading
Mass of glass required to zchieve 15% wo loading MT 4.84E4+04| 6.05E+04] 7.26E-+04] 9.68E+04}- 1.65E405

Volume (m"3} 1.84E+04] 230E+04] 2.76E+04] 3.68E+(4| G.44E+04
Number of Canisters {1x) 2.97E+04] 3.71E+04| 445E+04| 5.94E+041 1.4E40S
40 wt % waste oxide loading
Mass of glass required o achieve 40% wo loading MT 1.81E+04| 227E+04| 2.72E+04} 3.63E+0d4] 6.35E-+04
Volume (m*3) I 1 6.90E+03| 8.620E+03] 1.03E+04] 1.3BE+04] 2.41E+04

221096 10:31 AM
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Intermediate Separations

Number of Canisters {1x) LIIE+04]  139E+04| 1L67E+04] 2.353E+04] 3.90E+04
" | NP
LAy Aian |
Tjiigs/ =7
15 wi. % sodlum gxide loading /
Blending factor | ! 25/ 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.45E+05| (B.07E+03] 9.68E+03| L29E-+06] 2.36E+06
additional frit required {equals increased glass) MT 3.64E+05] 5.26E+05] 6.87E+05] 1L.IE+06] 1.98E+06
total {ric required, MT 6.45E+05] 8.07E+05( 9.68E+05] 1.29E+06] 2.26E+06
glass density (MT/m™3) 2.63
cullet packing fraction 0.7
Waste volume (m*™3) 3.51E+035] 4.38E+05| 5.26E+05| 7.01E+05] [.23E4+06
Number of 5300 m™3 vaults 66 23 99 132 231
LAW facility sizing
Schedule, years . 14
Capacity MT/day 200
Overall efficiency, % 63% 79% 95% 126% 221%
Required cdpacity MT/day (assuming 14 yrs ops, 60% OF) 210.43 263,10 315.72 420.96 736.68
Required operating duration yrs {assuming 200 MT/day, 60% OE) 14.73 18.42 2210 29.47 51.57
10wt % sodium oxide Joading
Blending factor ] 1 1.25 2 3.5
Mass of glass required to achicve 10 568000 1210000 1936000 3388000
Waste volume, m™3 315801.195] 657251.4938 1051602.39] 1840304.183
Number of 5,300 m"3 vaults b 124 198 347
I
75 i % sod] e Toad]
Blending factor ] 1 1.25 2 3.5
Mass of glass required to achive 25 wt % Na20 387200 484000 774400 1355200
Waste Volume 210320.478| 262900.5975 420640.956 736121.673
Number of 5,300 m"3 vaulis ] 40 50 79 139
i
2721/96 10:31 AM Page 4 Intermediate Separations
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Assumptions

1. HLW glass for any of the ex situ alternatives involving separations is calculated at

20 wt % waste oxides. The waste oxides exclude silica and sodium.

2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.

Note: EA glass limits are 17% Na20 and 4.3% Li20 and each Li20 is equivalent to 2
Na20 so the EA glass is equivalent to 25% Na20 without any Li20. The privatization RFP
states that the HLW glass will be 25 wt % waste oxides not counting the Na20 or SiO2.

3. The LAW glass composition is calculated at 15 wt % Na20.

4. The canister size for all HLW is set at 0.62 m™3 ( 1X canister)

5. The material balances contained in the WHC data packages were used to calculate

the waste oxides for the HLW and LAW streams.

6. Sensitivity analysis will be done for the Intermediate Separations alternative at 15 wt %,
and 40 wt % waste oxide loading.

7. The material balance for the Intermediate Separations case was used for the Phased
Implementation alternative and was modified to account for additional radionuclide
separations.

8. For purposes of interim onsite storage and transportation to the repository 4 of the 1x
cans are assumed to be placed into an HMPC or similar packaging and would be
repackaged at the repository. ’
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Ex Situ alternative comparison

Waste Blending [Canister Count (HLW) or, |[Canister Size |Overall Duration of Trips to Repository
Loading Factor  |Number of LAW Vaults  |Vault Size Processing Plant {Operations 10 rail cars/train
weight % {m™3) Efficiency {years) 4 can/HMPC
No Separations
WHC Data Pkeg. 0% 1 21400 10 36% 14
Proposed DEIS 20% 15 587426 0.62 60% 15 14686
Intermediate Separations
HLW
WHC Data Pkg. 43% 1 6800 1.26 25% 4 170
Proposed DEIS 20% 1.5 33386 0.62 60% 12 835
LAW .
WHC Data Pkg 25% 1 40 5300 36% 14
Proposed DEIS 15% 1.25 83 5300 60% 19
Extensive Separations ’
HLW
WHC Data Pkg. 34% 1 502 0.62 26%|. 14 13
Proposed DEIS | 20% 1.5 1571 0.62 50% 14 39
LAW
WHC Data Pkg. 25% 1 40 5300 : 36% 19
Proposed DEIS 15% 1.25 83 5300 60% 19
Ex Situ/In Situ Combination
HLW
12/95 DEIS 45% 1 3400 1.26 25% ) 14 85
Proposed DEIS 20% 1.5 16694 0.62 60% 12 418
LAW
12/95 DEIS 25% i 20 5300 36% 14
Proposed DEIS 15% 1.25 42 5300 60% 19
Phased Implementation
HLW
12/95 DEIS 0.45 1 6800 1.26160% to 70% Phi=10, Ph2=14 170
Proposed DEIS 0.2 1.5 33386 0.62|160% to 85% Phl =6, Ph2=17 835
LAW :
" |12/95 DEIS 0.25 1 40 3300({60% to 70% Phl=10, Ph2=11
Proposed DEIS 0.15 1.25 83 5300;60% to 85% Ph=10, Ph2=13

2121796 Page 1 WSTLOAD.XLS short summary



No Separations

Assumptions: | |
1. HLW glass waste oxide Joading basis to be 20 wt% sodium oxides
2. Using the WHC engineering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wt % sodium oxide loading
Input Frit Qutput
Stream1 stream4(7 stream437
liquids solids
Volume kilo-liters 5.85E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 6.28E+401 5.28E+00 6.79E+01
Srand Y, (MCi) 2.10E+00 1.05E+02 1.07E+02
Te, (MCi) 2.61E-02 5.89E-03 3.18E-02
Am, (MCH) 8.61E-03 9.51E-02 1.04E-01
Np, (MCi) 1.03E-05 9.29E-05 1.03E-04
Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02
[Pu-240, (MCi) 4,14E-04 6.28E-03 6.70E-03
Pu-241,(MCi) 1.49E-03 7.34E-02 7.48E-02
Total TRU, (MCi) 1,22E-02 2.00E-01 2.12E-01
Total MCi 6.49E+01 1.11E+02 1.76E+02
Total Mass Flow (MT) 7.10E+4035 1.94E+04 2.50E+05 3.57E+05
Total Cr, (MT) 5.15E4+01 1.32E+02 1.84E+02
Total Na, (MT) 6.51E+4-04 1.24E+03 6.63E+04
Total Si, (MT) 5.65E400 5.24E+02 9.56E+04 9.61E+04
Total P, (MT) 8.42E+02 7.80E+02 1.62E+03
Total NO2-, (MT) 9.54E403 7.38E+01
Total NO3-, (MT) 1.06E+05 1,03E+4-03
AG+ 3.28E-01 1.38E+00
AG20 1.83E+00
AL+3 2.37E+03
AL203 1.00E+4-04 1.79E+04
AL{OH)4- 4.83E+03
AMS+3 2.51E-03 2.77E-02
AM203 3.32E-02
AS+5 7.70E-01 4.98E-01
AS205 : 1.95E-+00
B+3 5.19E-01 9.94E-01
B203 4,87E+00
BA 42 7.91E-01 3.09E4-00
BAO 4.33E4+00
BE+2 8.19E-02 7.61E-03
BEO 2.48E-01
BI+3 6.76E+-01 1.96E+02
BI203 2.94E+02
Cl4 7.43E-04 4,53E-04
CA+42 1.67E+401 1.33E+402

2/21/96 10:31 AM
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CANCRINITE

2.70E+03

CAOQ

3.55E+04

3.58E+04

CD+2

2.09E+00

7.93E+00

CDO

1.14E+01

CE+3

2.37E+00

2.35E+02

CE203

2,78E+02

CL-

3.11E+02

3.49E+00

CL2

CO

coz

CO3-2

3.37E+03

2,25E-+02

CR+3

1.32E4-02

CR203

2.68E+02

CR(OH)4-

1.198-+02

CS+

8.19E-01

9.25E-02

C820

9.65E-01

CU+2

1.77E-01

7.46E-01

Cuo

1.16E+00

CUS04

F-

1.12E4-03

5.97E4-01

F2

FE+3

1.44E+01

7.63E+032

FE203

1.23E+03

H2

H20

5.07E4+05

H2S

HG

HG+2

9.49E-01

9.00E-03

I-

5.46E+02

2.02E+01

I2

K+

2.198-01

2.10E+01

K20

2.56E+01

KEROSENE

LA+3

2.19E-01

2.10E+01

LA203

2.49E+01

LI+

5.77E-03

2.46E-02

1120

6.53E-02

MG--2

9.65E-01

1.10E-+01

MGO

1.98E-+01

MNO2

2.17E+01

2.09E+02

2.31E+02

MO-+6

4.87E+00

8.01E-01

MOO3

8.51E+00

N2

NA+

6.51E+04

7.77E+-02

NA20

8.94E+04

NH3

NI+3

4.078+00

6.57E+00

NI2FECN6

5.00E+02

NI203

1.50E+01
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NIO

2.27E+02

NO

NO2

NO2-

9.54E+03

7.38E4-01

NO3-

1.06E+05

1.03E+03

NP+4

1.46E-02

1.32E-01

NPO2

1.66E-01

02

OH-

6.44E403

5.00E+03

PB+4

1.56E+00

3.28E+00

PBO2

6.05E+00

P0O4-3

2.58E+03

2.39E+03

P205

3.71E-+03

P205:24W

5.21E-01

PU+4

2.88E-02

4.27E-01

PUO2

5.16E-01

S

SI+4

5.65E+00

7.90E+01

5102

2.04E+05

2.06E+05

S02

S04-2

2.01E+03

3.97E+01

SR+2

3.75E-01

3.64E+01

SRO

4.33E+01

TCO2

TCO4- -

252E+Q0

5.68E-01

TC207

2.94E+00

TOC

1.42E+-03

1.16E+02

Uo2+2

8.52E+01

1.58E+03

Uo3

1.76E+03

V45

6.20E-02

1.88E-01

V205

4.46E-01

W6

7.47E-01

w02

4.41E-01

W03

9.42E-01

ZN+2

3.59E+00

9.45E-01

ZNO

5.65E+00

ZR+4

4.48E-01

2.77E+02

ZR0O2

7.07E+02

ZR0O2:2H2

2.15E+01

4.09E+02

WHC data package basis:

mass waste oxides

[.08E+05

waste loading (wt%)

30%

sodium oxide loading

25%

v i

in

Blending factor

|

1

1.25

1.5

2

3.5

Mass of glass required to achieve 20% sodium loading, M

4.47E+05

5.59E+05

6.7IE+05

8.94E+05

1564500

additional frit required (equals increased glass) MT

9.00E+04

2.02E+05

1

3.14E+05

5.37E+05

1.21E+06

2/21/96 10:31 AM
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total frit required, MT | 3.40E+05 4.52E4-05 5.64E+05| 7.87E+05| 1.46E-+06

Waste Loading (Na20 wit. %) 20% 16% 13% 10% 6%

Waste Loading (waste oxides) 24% 19% 16% 12% 7%

glass density (MT/m*3) 2.63

cullet packing fraction 0.7

Waste volume (m"3) 2.43E4-05 3.04E4-05 3.64E405| 4.86E+05] 8.50E+05

Canister Volume (m”3) 0.62

Number of Canisters (1x) 3.92E+05 4,90E+05 5.87E+05| 7.83E+05| 1.37E+06

Number of Canisters per HMPC 4

Number of HMPCs [ 9.79E-+04 1.22E+05 1.47E+05| 1.96E4+05] 3.43E4-05

Number of trips @ 10 HMPCs /trip 9.79E+03 1.22E+04 1.47E-+-04| 1.96E4-04| 3.43E4+04

Glass formulation:

(ref Ext. Sep Data Pkg, |acceptable rangejCalculated value

5i02 42057wt % 62.51% 66.33% 68.88% 72.06% 76.15%

B203 5020wt % 0.00% 0.00% 0.00% 0.00% 0.00%

Na20 Sto20wt % 20.00% 16,00% 13.33% 10.00% 571%

Li20 lwo7wt % 0.00% 0.00% 0.00% 0.00% 0.00%

Fe203 Zwolswi % 0.28% 0.22% 0.18% 0.14% 0.08%

Ca0 <or=10wt % 10.87% 11.53% 11.98% 12.53% 13.25%

MgO <or=8wt% 0.00% 0.00% 0.00% 0.00% 0.00%

Al203 <or=15wt % 4.81% 4.65% 4.54% 4.40% 4.23%

Zr02 <or=13wt% 0.16% 0.13% 0.11% 0.08% 0.05%

Cr203 <or=05wt% 0.06% 0.05%| 0.04% 0.03% 0.02%

P205 <or=3wt% l 0.83% 0.66% 0.55% 0.41% 0.24%

S03 <or=05wt%

Faciin S

Schedule 14 yrs

Capacity MT/day 200

Overall efficiency, % 44% 55% 66% 87% 153%

Required capacity MTlday {assuming 14 yrs ops, 60% OE) 182 219 292 510

Required operating duration yrs (assuming 200 MT/day, 60% OE) 13 15.31 20 36
|

15 wt % sodium oxide loading =

Mass of glass required to achieve 15% wo loading MT 5.96E+05 Na20 loadin 15%

Volume (m*3) as cullet | 3.24E+05

Number of Canisters {1x) 5.22E+05

40 wt % sodium oxide loading

Mass of glass required to achieve 40% wo loading MT 2.24E4-05 Na20 loadin 40%

Volume (m"3) as cuilet | 1.21E+05

Number of Canisters (1x) 1.96E+05

2121196 10:31 AM
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Intermediate Separations

Assumptions: | |
1. HLW glass waste oxide Joading basts 1o be 20 wt% waste oxides {excluding Na20 and Si02)
2, Using the WHC engincering data package material balance calculate the waste oxide loading
and adjust mass of the glass produced to achieve a 20 wit % waste oxide loading
3. LAW glass sodium oxide loading basis is to be 15 wi%
Input Siream LAW HLW HLW fraction
STREAM | 407 437 314 344
solids liquids FRIT GLASS FRIT GLASS
Volume kilo-liters
Specific Gravity
Cs and Ba, (MCi) 5.28E+00{ 6.28E+01 4.93E-01 6.74E+01 0.990011751
Srand Y, (MCi} 1.05E+02{ 2.10E+00 1.90E+00 1.05E+02 0.980392157
Te, (MCI) 5.89E-03 2.61E-02 2.59E-02 5.91E-03 0.184745233
Am, (MCi) 9.51E-02 8.61E-03 8.60E-02 9.52E-02 0.917944268
Np, (MCh) 9.29E-05 1.03E-05 1.03E-05 9.29E-05 0.900193708]
Pu-239, (MCi) 247E-02 1.67E-03 1.67E-03 247602 0.936670459
Pu-240, (MCi) 5,28E-03 4.14E-04 4.14B-04 6.28E-03 0.93815357
Pu-241,(MCi) T.34E02 1.49E-03 1,48E-03 T.34E-02 0.980104153
Total TRU, (MCi) 2,00E-01 1.22E-02 1.22E-02 2.00E-01 0.942507069
Total MCi 1.1E+02| 6.45E+01 2.43E-+00 1.73E+02 0.98351336
Total Mass Flow (MT) 1.94E4+04| 7.10E-+05 2.81E+05| 3.87E+05 1.36E+04| 2.51E+M4 -
Total Cr, (MT) 1.32E+02| 3.15E+01 144E+02 3.96E+01
Total Na, (MT) 124E+03] 6.51E+04 7.18E+04 2.33E+03
Total Si, (MT) 5.24E+02| 5.65E+00 1.07E+05] 1.07E+05 5.29E+03] 5.83E+03
Total P, (MT) 7.80E+-02{ B.42E-+02 1,35E+03 2. 2E+02
Total NO2-, (MT) 7.38E4+01}  9.54E+03
Total NO3-, (MT) 1.03E4+03] 1.06E+05
AG+ 1.38E+00 3.28E-01
AG20 3.52E-01 1.48E+00
AL+3 2.37E+03
AL203 1.32E+04 1.94E 404 1.73E+03
AL{OH)a- 4.83E+03
AM+3 2_77E-2 2.51E-03
AM203 2.76E-03 3.05E-02
AS+5 4.98E-01 7.70E-01
AS205 LISE+Q0 7.66E-01
B+3 9.94E-01 5.19E-01 :
B203 1.67E+00/ LI5E403] L.76E+03
BA+2 3.09E+00 7.91E-0§ ] :
BAO 8.81E-01 3.45E+00
BE+2 7.61E-03 8.19E-02 :
BEO 2.27E-01 2.16E-02
BI+3 1.96E+02{ 6.76E+01
BI2C3 7.52E+01 2.19E+02
Cl4 4.53E-04 7.43E-04
CA+2 1.3384+02[ 1.67E+01
CANCRINITE 2.70E+03 . -
CAO 3.87TE+(4| 3.87E4+04 1.80E+G2
CD+2 1.93E+00]  2.09E+00
CDO 2.38E+00 9.06E+00
CE+3 235E+02| 2.37E+00
CE203 2.79E+00 2,76E+02
CL- 3.45E+00] 3.11E+02
CL2
CO
co2
C03-2 225E+02( 3.37E+03
CR+3 1.32E+02
CR203 2.11E+02 5.79E+01
CR{OH)4- 1.19E+02
CS+ 9.25E-02 8.19E-01
CS20 6,83E-03 9.58E-01
Ccu+2 7.46E-01 1,77E-01 f
CUQ 2.21E-01 9.34E-01
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CUsQ4

F-

5.97E+01

1L12E+03

F2

FE+3

7.63E+02

1.4E+01

FE203

2.06E-+01

1.21E+03

H2

H20

5.07E+03

H28

HG

HG+2

9.00E-03

9.49E-01

I-

2.02E+01

5.46E+02

2

K+

2.10E+01

2.19E-01

K20

2.65E-01

2.53E+01

KEROSENE

LA+3

2.10E+01

2.19E-01

LAZO3

2.58E-01

2.46E+01

LI+

2.46E-02

5.77E-03

LI20

1.24E-02

5.00E+02

S.03E+02

MG+2

LI10E+01

2.65E-01

MGO

1.60E+00

1.88E+01

MNG2

2.09E+02

217E+01

2.16E+01

2.05E+02

MO+6

8.01E-01

4.87E+00

MOQ3

7.29E+-00

1.22E+00

N2

NA+

7.77E+02

6.51E+04

NA20

9.68E+04

3.14E+-03

NH3

NI+3

6.57E+00

4,07E+00

NIZFECN6

5.00E+02

NI203

5.72E400

9.27E+%0

NIO

1.50E-02

2.27E+02

NO

NO2

NO2-

7.38E+01

9.54E+03

NQ3-

1.03E+03

1.06E+05

NP+4

1.32E-01

1.46E-02

NPO2

1.66E-02

1.50E-01

02

OH-

5.00E+03

6.44E+03

PE14

3.28E+00

1.96E+00

PBO2

2.26E+00

3.79E+00

PO4-3

2.39E+03

2.58E+03

P205

3.09E+03

6.22E+02

P205:24W

5.21E-01

PU+4

4.27E-01

2.88E-02

PUO2

3.26E-02

4.84E-01

S

S1+4

7.90E+01

3.65E+00

S102

2.29E+05

2.29E4-05

1.13E+04

125E+04

S02

504-2

3.97E+01

201E+(3

SR+2

3.64E+01

3.75E-01

SRQ

4.00E-01

4.29E4-01

TCO2

TCO4-

5.68E-01

2.52E+00,

TC207

2.35E+00

5.45E-01

TOC

1.16E+02

1.42E+03

UQ24+2

1.58E+03

8.52E+01

ua3

9.02E+4-01

1.67E+03

V45

1.88E-01

6.20E-02

V205

1.11E-01

3.35E-01

W+6

7.47E-01

w02

2.91E-05

4.41E-01

w03

9.40E-01

2,06E-03

IN+2

SASE-01

3.55E+00

ZNO

4.46E+00

1.19E-+00
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Intermediate Separations

ZR+4 2. E+(02 4.43E-01 A
ZRO2 6.49E-01 6.90E +02 _
ZRO2:2H2 4.00E+02| 2.15E+G1

WHC Data Package Basis:

Mass LAW waste oxides | 106544.7302

LAW waste loading (waste oxide) 28%

LAW waste loading (sodium oxide) 25%,

Mass HLW waste oxides | 7.26E+03
HLW waste loading {waste oxides)

HLW WOL (- Na20Q, - 5i02) 29%
HLW WOL (2l] tank waste 6%
HLW

20 wi, % waste oxide loading
{Blending factor 1 1 1.25 1.5 2 3.5
Mass of glass required to achieve 20% wo loading, MT 36293.1358] 45366.41975| 54439,7037| 72586.2716] 127025.9753
additional frit required (equals increased glass) MT 1.I2E+04|  2.03E+04] 2.93E+04| 4.75E+04| 1.02E+05
total frit required, MT 248E+04] 3.39E+04] 4.29E+04] 6.11E+04| 1.16E+05
WOL (- Na20, - 5i02) - 20% 16% 13% 10% 6%
WOL (with all tank wastes 2% 25% 21% 16% 9%
glass density (MT/m™3) 2.63

cullet packing fraction 0.7ILAW only)

Waste volume {(m”3) 1L38E+04| LTE+04] 2.07E+04] 2.76E+04] 4.83E+04
Canister Volume (m"3) 0.62 .

Number of Canisters (Ix) 2. 23E+(4] 2.78E+04| 3.34E+04| 4.45E+04] 7.79E+04
Nu, of Canisters /HMPC 4

Number of HMPCs 5.56E+03] 6.96E+03] R.35E+03] 1.J1E+041 1.95E+404
Number of trips @ 10 HMPCs /trip 556 696 835 1113 1948
Glass formulation:

{ref Ext, Sep Data Pkg.) lacceptable range ) 1 1.25 1.5 2 3.5
Si02 4205Twt % 60.07% 64,68% 67.75% 71.59% 76.52%
B203 520wt % 8.82% 9.63% 10.17% 10.84% 11.71%
Na20 Sto20w & 8.65% 6.92% 5.71% 4.33% 2.47%
Li20 lTo7wt %] 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 25w % 3.33% 0.00% 0.00% 0.00% 0.00%
Ca0 <or=10w % . 0.52% 0.42% 0.35% 0.26% 0.15%
MgO <or=8wl % 0.05% 0.04% 0.03% 0.03% 0.01%
Al203 Lor=15wt % 4.77% 3.81% 3.18% 2.38% 1.36%
Z102 <or=13w % 1.%0% 1.52% 1.27% 0.95% 0.54%
Cr203 <or=05w% 0.16% 0.13% 0.11% 0.08% 0.05%
P205 <or=3w% L% 1.37% 1.14% 0.86% 0.49%
S03 <or=05w%

HLW Fagiliy Sizi

Schedule 14 yrs

Capacity MT/day 20

Ovecatl efficiency, % 36% 44% 53% N% 14%
Required capacity MT/day (assuming 14 yrs ops. 60% CE) 11,84 14.80 17.76 23.67 41,43
Required operating duration yrs {assuming 20 MT/day, §0% OE) 10.36 12.43 16.57 29,00

|

15 wt % waste oxide loading

Mass of glass required to achieve 15% wo loading MT 4 B4E+04| 6.05E+04] 7.26E+04]| 9.68E+04] 1.69E+05
Volume {m™3) 1,84E404| 230E+04] 2.76E+04| 3.68E404| 6 4ME+04
Number of Canisters {(1x) 2.97E+04 3.71E+04] 4.45E+04| 5.94E+04 1.ME+05
40 wt % waste oxide loading

Mass of glass required to achieve 40% wo loading MT 1.81E+04] 2.27E+04] 2.72E+04| 3.63E+04{ 6.33E+04
Volume (m"3) ] | | 6.90E+03] 8.62E+03| 1.03E+04] 1.38E+04] 2.41E+04
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Intermediate Separations

Number of Canisiers (1x) 1IIE+D4| 1.39E+04| 1.67E404| 2.23E+04| 3.9E+04
LAW
Swt, %
Blending factor | 1 1.23 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.45E+05] 8.07E+05] 9.68E+05] 1.29E+06{ 2.26E+06
additional {frit required {equals increased glass) MT 3.64E+05| 526E+05] 6.87E-+05| 1.01E+06] 1.98E+06
total {rit required, MT 6.45E+05] 8.07E+05| 9.68E+05| 1.29E+06] 2.26E+06
glass density (MT/m"3) 2.63
cullet packing fraction 0.7
Waste volume (m™3) 3.51E+05] 4.,38E+0%] 5.26E+05| 7.01E+05] 1.23E+06 .
Number of 5300 m"3 vaults 66 83 99 132 231
LAW facility sizing
Schedule, years 14
Capacity MT/day 200
Overall efficiency, % 63% 79% 95% 126% 221%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 210.48 263,10 315.72 420.96 736.68
Required operating duration yrs {assuming 200 MT/day, 60% OE) 14.73 18.42 22.10 29.47 51.57
I
10t % sodi e loadin -
Blending factor | 1 1.25 2 3.5
Mass of glass required to achieve 10 968000 1210000 1936000 3388000
¢
Wasie volume, m™3 525801.195] 657251.4938 105160239} 1840304.183
Number of 5,300 m™3 vaults 99 124 198 347
]
Blending factor 1 1 1.25 2 3.5
Mass of glass required 10 achive 25 wt % Na20O 387200 484000 774400 1355200
Waste Volume 210320,478) 262500.5975 420640.956] 736121.673
Number of 5,300 m™3 vaults 40 50 79 139
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Extensive Separations

Assumptions:

1

1. HLW glass waste oxide loading basis to be 20 wt% waste oxides (excluding Na20 and Si02)

2. Using the WHC engineering data package material balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading

not counting the SiO2 or the Naz0
Input Stream LAW HLW
STREAM 1 407 437 1314 1344
solids liquids FRIT GLASS FRIT GLASS
Volume kilo-liters 5.84E+05
Specific Gravity 1.21E+00 .
Cs and Ba, (MCi) 7.60E4-00] 6.72E+01 6.86E-02 7.46E-01
Srand Y, (MCi) 1.37E+02| 1.41E+00 1.40E-02 1.37E+02
Tc, MCH) 5.89E-03| 2.61E-02 1.53E-04 3.17E-02
Am, (MCi) '
Np, (MCI)
Pu-239, (MCi)
Pu-240, (MCi)
Pu-241 (MCi)
Total TRU, (MCi) 1.92E-01{ 1.52E-02 1.20E-03 2.06E-01
Total MCi 1.45E+-02| 6.87E+01 8.39E-02 2.12E+02
Total Mass Flow (MT) 2.37E+04} 7.06E+05 2.65E+05| 3.86E-+05 8.73E+02{ 1.32E+03
Total Cr, (MT)
Total Na, (MT)
Total Si, (MT)
Total P, (MT)
Total NO2-, (MT)
Total NO3-, (MT)
AG-+ 1.38E+4+00 3.28E-01
AG20 4.07E-01 1.43E+4-00
AL+3 2.37TE+03
AL203 1.16E+4+04} 1.93E+04 1.94E4-02
AL(OH)4- 4.83E+03
AM~3 277E02| 2.51E03
AM203 3.41E-05 3.32E-02
APM- ' 3.44E-03
AS+35 4.98E-01} 7.70E-01
AS205 4.33E-01 1.51E+00
B+3 9.94E-01 5.19E-01
B203 4.82E400 1.22E+02] 1.22E+02
BA-+2 3.09E-+00| 7.91E-01
BAO 8.76E-01 3.46E4-00
BE+2 7.61E-03 8.19E-02
BEO » 5.53E-02 1.93E-01
BI+3 1.96E+02| 6.76E-+01
BI203 2.90E+402 3.45E+00
Cl4 4.53E-04| 7.43E-04 '
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CA+2

1.33E+02

1.67E+01

CANCRINITE

2.70E+03

CAO

3 8AE 104

3.86E 104

2.34E+00

CD+-2

7.93E+00

2.09E+00

CDO

L.13E+01

1.26E-01

CE+3

2.35E-02

2.37E+00

CE203

2.75E+02

3.40E+00

CL-

3.49E4-00

3.11E+02

CL2

CO

CO2

CO3-2

2.25E+02

3.37E+03

CR+3

1.32E+02

CR203

2.67E+02

1.38E+00

CR{OH)4-

1.19E+02

C5+

9.25E-02

8.19E-01

€S20

8.85E-04

9.64E-01

CU+2

7.46E-01

1.77E-01

CUO

2.57E-01

8.99E-01

CUS04

E.

5.97E-+01

1.12E+0Q3

F2

FE+3

7.63E+02

1.44E-+01

FE203

3.74E+03

4.24E+01

H2

H20

5.07E+05

2.11E-04

1.10E+00

H2S

HG

HG+2

9.00E-03

9.49E-01

HGO

2.07E+00

1-

2.02E4-01

3.46E+02

2

K+

2.10E+01

2.19E-G1

K20

2.55E+01

2.34E-02

KEROSENE

LA+3

2.10E-+01

2.19E-01

LA203

2.46E+01

3.04E-01

LI+

2.46E-02

5.77E-03

LI20

6.53E-02

1.32E-+01

1.32E+01

MG-+2

1.10E+01

9.65E-01

MGO

1.96E+01

2.20E-01

MNO2

2.09E+4-02

2.17E+01

2.31E+4+02

1.08E-01

MO +6

8.01E-01

4.87E-+00

MOO3

1.03E+01

9.24E-02

N2

NA--

3.21E+03

6.26E-+04

NA20

0.65E404

2.40E+01

6.59E-+01

NH3

NI+3

6.57E+-00

4.07E+00
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NI2FECN6

5.00E+02

NI203

2.620E 102

2.82E+00

NIO

1.06E-03

1.20E+00

NO

NO2

NO2-

7.38E+-01

9.54E+03

NO3-

1.03E+03

1.06E+05

NP+4

1.32E-01

1.46E-02

NPQ2

6.52E-03

1.66E-01

02

OH-

6.80E+03

4.64E+03

PB-+4

3.28E+00

1.96E4-00

PBO2

1.35E+00

4 71E+00

PO4-3

2.39E+03

2.58E+03

P205

3.68E-+03

" 3.96E+01

P205:24W

5.21E-01

PU+4

4.27E-01

2.88E-02

PUO2

35.42E-03

5.11E-01

S

S1+4

7.90E+01

5.65E+00

S102

2.15E+05

2.16E+05

7.03E+02] 7.52E+02

502

503

6.22E4-03

1.92E-03

504-2

3.97E+01

2.01E+03

SR+2

3.64E+01

3.15E-01

SRO

4.41E-03

4.33E+01

TCO2

TCO4-

5.68E-01

2.52E+00

TC207

1.41E-02

2.92E+00

TIO2

3.16E-02

3.51E-04

TOC

1.16E+02

1.42E+03

Uo2+2

1.58E+03

8.52E+4-01

Uo3-

2.77E+00

308

1.08E+00

1.15E-02

V45

1.88E-01

6.20E-02

V205

9.92E-02

3.47E-01

W+6

7.47E-01

WO2

1.09E-06

2.26E-04

W03

2,10E-01

7.33E-01

IN+2

9.45E-01

3.59E+00

ZNO

3.17E+01

4.31E-01

ZR+4

2.77E+02

4.48E-01

ZRO2

6.99E+-02

8.55E+00

ZRO2:2H2

4.09E+-02

2.15E+01
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Mass LAW waste oxides 121198.787

LAW waste loading (waste oxides) 31%

LAW waste loading (sodium oxide) 25%

Mass HLW waste oxides | 3.42E+02
HLW waste loading(-Na,-Si) 260%
HLW WOL (all tank waste) 34%
HLW

wt, % e oxi in

Blending factor | 1 1.25 1.5 2 3.5
Mass of glass required to achieve 20% wo loading, MT 1707.54219] 2134.42773| 2561.313278| 3415.08437] 5976.397648
additional frit required (equals increased glass) MT 3.888+02] 8.14E+02| 1.24E403| 2.10E403{ 4.66E+03
total {rit required, MT 1.26E+03{ 1.60E+03| 2.11E403| 2.97E+03{ 5.53E+03
WOL (-Na,- Si) 20% 16% 13% 0% 6%
WOL (all tank waste) 26% 21% 17% 13% 7%
glass dersity (MT/m"3) 2.63

cullet packing fraction 0.7/(LAW only)

Waste volume (m™3) 6.49E4-02| 8.12E+02{ 9.74E+02| 1.30E+03]| 2.27E+03
Canister Volume (m™3) 0.62

Number of Canisters (1x) 1.03E+03| 1.31E+03] 1.57E4+03| 2.09E+403| 3.67E+03
Nu. of Canisters /HMPC 4

Number of HMPCs 2.62E4-02| 3.27E+02| 3.93E+02| 5.24E+4+02{ 9.16E+02
Number of trips @ 10 HMPCs /trip 26 33 39 52 92
(ref Ext. Sep Data Pkg.) |acceptable range 1 1.25 1.5 2 3.5

l

8102 42t0 57wt % 62.58% 66.39% 68.94% 72.12% 76.21%
B203 5t020wt % 10.32% 11.06% 11.55% 12.16% 12.95%
Na20 S5w20wt % 4.48% 4.14% 3.51% 3.62% 3.25%
Li20 1to7wt% 1.11% 1.19% 1.24% 131% 1.39%
Fe203 2015wt % 2.48% 0.00% 0.00% 0.00% 0.00%
Ca0 < or= 10wt % 0.14% 0.11% 0.09% 0.07% 0.04%
MgO <or=8wt% 0.01% 0.01% 0.01% 0.01% 0.00%
Al203 <or=15wt% 11.36% 9.09% 7.57% 5.68% 3.25%
Zro2 <or=13wt%h 0.50% 0.40% 0.33% 0.25% 0.14%
Cr203 <or=05wt% 0.08% 0.06% 0.05% 0.04% 0.02%
P205 <or=3wt% 2.32% 1.86% 1.55% 1.16% 0.66%
S03 <or=05w% 0.00% 0.00% 0.00% 0.00% 0.00%
DLW Facility Sizi

Schedule 14 yrs

Capacity MT/day 1

Overall efficiency, % 33% 42%| , 50% 67% 117%
Required capacity MT/day (assuming 14 yrs ops, 60% QE) 0.56 0.70 0.84 1.11 1.95

2/21/96 10:32 AM
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Extensive Separations

Required operating duration yrs (assuming 1 MT/day, 60% OE) 9.75 11.70 15.59 27.29
|

15 wt % waste oxide loading

Mass of glass required to achieve 15% wo loading MT 2.28E+03] 2.85E+03| 3.42E+03| 4.55E+03| 7.97E+03
Volume (m”3) 8.66E+02| 1.08E-+03] 1.30E+03| 1.73E4-03| 3.03E403
Number of Canisters (1x) 1.40E403| 1,75E+03| 2.09E-403] 2.79E+03| 4.85E+03
40 wt % waste oxide loading

Mass of glass required to achieve 40% wo loading MT 8.54E+02| 1.07E4+03] 1.28E+037 1.71E403| 2.99E+03
Volume (m”™3) 3.25E+02] 4.06E+02| 4.87E4-02| 6.49E+02| 1.14E+03
Number of Canisters (1x) 5.24E-+02| 6.54E+02| 7.85E4+02| 1.05E+03| 1.83E+03

2/21/96 10:32 AM
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Extensive Separations

LAW

15 wt. % sodium oxide loading

Blending factor | 1 1.25 1.5 2 3.5

Mass of glass required to achieve 15% wo loading, MT 6.43E+05| B.04E405] 9.65E-+05] 1.29E-+06| 2.25E+06

additional frit required (equals increased glass) MT 2.57E405] 4.18E+05] 5. 79E+05{ 9.01E405] 1.87E406

total frit required, MT 5.22E+05| 6.83E+05| 8.44E4-05] 1.17E+06| 2.13E+06

glass density (MT/m™3) ©2.63

cullet packing fraction 0.7

Waste volume {m"™3) 3.49E4-05; 4.37E+05] 5.24E405| 6.99E-+05] 1.22E406

Number of 5300 m"™3 vaults 66 83 99 132 231

LAW facility sizing

Schedule, years 19

Capacity MT/day 200

Overall efficiency, % 46% 58% 0% 93% 162%

Required capacity MT/day (assuming 19 yrs ops, 60% QE) 154.61 193.26 231.92 309.22 541.14

Required operating duration yrs (assuming 200 MT/day, 60% 14.69 18.36 22.03 29.38 51.41

. % iu i adi

Blending factor | 1 1.25 1.5 2 3.5

Mass of glass required to achieve 10 9.65E+05| 1.21E+06 1.45E406| 1.93E4+06| 3.38E4+06

Waste volume, m”™3 5.24E+05| 6.55E+05| 7.86E-+035| 1.05E4+06] 1.83E+06

Number of 5,300 m™3 vaults 99 124 148 198 346
wi. % i i in

Blending factor | 1 1.25 1.5 2 3.5

Mass of glass required to achive 25 wt % Na20 3.86E+05] 4.83E+05| S5.79E405| 7.72E405| 1.35E+06

Waste Volume 2,10E+05| 2.62E+05| 3.15E+05| 4.19E405] 7.34E+05

Number of 5,300 m™3 vaulis 40 49 59 79 138

2/21/96 10:32 AM
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Phased Implementation

Assumptions: | } |
1. Phased Implementation Separations and Treatment is similar to Intermediate Separations
except the separations for Sr, Tc, and TRU clements are taken from Extensive Separations
2. HLW glass waste oxide loading basis to be 20 wi% waste oxides
not counting the Na20 or Si02 in the waste feed streaim i
3. Using the WHC engineering data package material balance calculate the waste axide loading
and adjust mass of the glass produced to achieve a 20 wt % waste oxide loading
4. LAW glass sodium oxide loading basis is to be 15 wi%
Input Stream LAW HLW
STREAM 1 407 437 314 344
solids liquids FRIT GLASS ERIT GLASS HLW
Volume kilo-liters fraction
Specific Gravity
Cs and Ba, (MCi) 5.28E+00] 6.28E+01 6.81E-01 6.74E +01 0.99
Srand Y, (MCi) LOSE+02]  2.10E+00 1.07E+00 1.06E+02 0.99
Tc, (MCi) 5.89E-03 2,61E-02 3.20E-04 3.17E-2 0.99
Am, (MCi) 9.51E-02 8.61E-03 1.04E-03 1,03E-01 0.99
Np, (MCD) 9.29E-05 1.03E-05 1.03E-06 1.02E-04 0.99
Pu-239, (MCi} 2.47E-02 1,67E-03 2.64E-04 2.61E-02 0.99
Pu-240, (MCi) 6.28E-03 4,14E-04 6.69E-05 6.63E-03 0.99
Pu-241,(MCi) 7.34E02 1.45E-03 7.49E-04 741E-02 0.59
Total TRU, (MCi) 2.00E-01 1.22E-02 2.12E-03 2.10E-01 0.99
Tatal MCi 1.11E+02} 6.49E+01 - .1 L76E+00 1.74E+02 0.9¢
Total Mass Flow (MT) 1L.94E+04| 7.10E+05 2.81E+05] 3.87E+03 1.36E+04] 2.51E+04
Total Cr, (MT) 1.32E+02| 5.15E401 1.44E+02 3.96E+01
Total Na, (MT) 1.24E+03} 6.51E4+D4 7.18E+04 233E+03
Total Si, (MT) 5.24E4+02| 5.65E+00 1.07E+05] 1.07E+05 5.29E+-03] 5.83E+03
Total P, (MT) 7.80E+02{ B.42E+02 1.35E+03 2.12E+02
Towal NO2-, MT) 7.38E+01| 9.54E+-03
Totzl NO3-, MT) 1.03E+03{ 1.06E+05
AG+ 1.38E+06]  3.28E-01
AG20 3.52E-01 1.48E+00
AL+3 237E+03
AL203 1.32E+04 1.94E+04 1.73E+03
AL{OH)4- 4.83E+03
AM +3 2.97E-02 2.51E-03
AM203 2.76E-03 3.05E-02
AS+5 4.98E-01 7.70E-01
AS205 1.18E+00 7.66E-01
B+3 9.94E-01 5.19E-01
B203 1.67E+00 1.75E+03| 1.76E+03
BA+2 3.09E+00|  7.9IE-QI
BAO 8.81E-01 3.45E+00
BE+2 7.61E-03 8.19E-02
BEQ 2,27E-01 2.16E-02
Bl+3 1.96E+02| 6.76E+01
BI203 7.52E+01 249E+02
Cl4 4.53E-04 7.43E-04
CA+2 1.33E+02] 1.6784-01
CANCRINITE 2,70E-+03
CAQ 3.837E+04| 3.87E+04 1.80E+02
CD+2 7.93E+00] 2.09E+00
CcDho 2.38E+00 $.06E+00
CE+3 2.35E+02] 2.37E+00
CE203 2.79E+00 2.76E+02
CL- 349E4+00] 3.11E+(2
CL2
CO
coz
CO3-2 2.25E+02| 3.37E+03
CR+3 1.32E+02
CR203 2.11E+02 5.79E+01
CR{OH)}4- 1.19E+02
CS4 9.25E-02 8.19E-01
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Phased Implementation

C520

6.83E-03

9.58E-01

ClU+2

7.46E-01

1.77E-01

CuU0

2.21E-01

9.34E-01

CUsS04

E-

5.97E+01

1.12E+03

FZ

FE+3

7.6IE402

1.44E+01

FE203

2.06E+01

1.21E+03

H2

H20

5.07E4-05

H2S

HG

HG+2

9.00E-03

9.49E-01

I-

2.02E+01

5.46E+02

12

K+

2.10E+M

2.19E-01

K20

2.65E-01

2.53E+01

KEROSENE

LA+3

2.10E-+01

2.19E-01

LAZ03

2.58E-01

2.46E+01

LI+

2.46E-02

5. 77E-03

LI2C

1.24E-02

5.00E+02

5.03E-+-02

MG+2

1.10E+01

9.65E-01

MGO

1.60E+00

1.88E+01

MNO2

2.09E+02

2.17E+01

2.16E+01

2.09E+02

MO+6

8.01E-01

4,87E+00

MOQ3

7.29E+00

1.22E+00

N2

NA+

7.77E+02

6.51E+04

NA20

9.68E+04

3.14E+403

NH3

NI+3

6.57E+0Q0

4.07E+00

NI2FECNG

S5.00E+02

NI203

5.72E+00

9.27E+00

NIO

1.50E-02

2,27E+02

NO

NO2

NOZ-

7.38E+01

9.54E+03

NO3-

1.03E+03

1.06E +05

NP+4

1.32E-01

1.46E-02

NPO2

1.66E-02

1.50E-01

02

OH-

- 5.00E+03

6.44E+03

PB+4

3.28E+00

1.96E+00

PBO2

2.26E4-00

3.79E+00

PO4-3

2.39E+03

P205

2.58E4-03

3.09E+03

6.22E+02

P205:24W

5.21E-01

PU+4

4.27E-01

2.88E-02

puUoO2

3.26E-02

4.84E-01

S

SI+4

7.90E+01

5.65E+00

sloz

2.29E-+05

2.29E+05

1.13E+04

1.25E+04

S02

S04-2

3TE+N

2.01E+03

SR+2

3.64E+01

3.75E-01

SRO

4.00E-01

4.29E+01

TCO2

TCO4-

5.68E-01

2,52E+00

TC207

2.94E-02

2.91E+00

TOC

1.I6E+(2

1.42E+03

U242

1.58E+03

8.52E+01

uo3

9.02E+01

1.67E+03

V+5

1.88E-01

6.20E-02

V205

i.11E-01

3.35E-01

W6

747E-01

W02

2.91E-05

4.41E-01
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Phased Implementation

B

W03 9.40E-01 2.06E-03
ZIN+2 9.45E-01] 3.59E+00
ZNOQ 4.46E 400 1.19E+00
ZR+4 2, 71E+02 4. 48E-01
ZR0O2 6.49E-01 6.50E+02
ZRO2:2H2 400E+02| 2.15E4-01
WHC Daja Package Basis:

Mass LAW waste oxides 106542.3696
LAW waste loading (waste oxide) 28%

LAW waste loading (sodium oxide} 25%

Mass HLW waste oxides | 7.26E+03
HLW waste toading {waste oxides) 29%
HLW
20w wa 1 |
Blending factor l 1 1.25 1.5 2 3.5
Mass of glass required to achieve 20% wo loading, MT 36304.93905| 45381.17381] 54457.40858] 72609.8781| 127067.2867
additional frit required {equals increased glass) MT 1.12E+04] 2.03E+04] 2.94E+04| 4.75E+04| 1.02E+05
tota] frit required, MT 2.48E+04] 3.39E+04] 4.30E+04| 6.11E+04] 1.16E+05
glass density (MT/m"3) 2.63
cullet packing fraction 0.7{(LAW only)

Waste volume (m™3) 1.38E+04] 1.73E+04| 2.07E+04] 2.76E+04] 4.83E+404
Canister Volume (m™3) 0.62 .
Number of Canisters (1x) 2.23E+04] 2.78E+04] 3. ME+04| 445E+04] 779E+4

Nu. of Canisters /HMPC 4
Number of HMPCs 557E+03| 6.96E-+03] 8.35E+03 1.11E+04 1.95E+04
Number of trips @ 10 HMPCs /irip 557 696 835 1113 1948
Glass formulation:

(ref Ext. Sep Data Pkg.) Jacceptable range 1 1.25 1.5 2 3.5
5102 421057 w1 % 60.08 % 64.68% 67.75% 71.59% 76.52%
B203 5020w % 8.82% 9.63% 10.17% 10.84% 11.71%
Na20 520wt % 8.65% 6.92% 5.77% 4.32% 2.47%
Li20 lteTw % 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 Zolswt 3.33% 0.00% 0.0% 0.00% 0.00%
Cal <or= 10w % 0.52% 0.42% 0.35% 0.26% 0.15%
MzQ <or=3w % 0.05% 0.04% 0.03% 0.03% 0.01%
Al203 <or=15w % 4.77% 3.81% 3.18% 2.38% 1.36%] .
Zr2 <or=13w % 1.90% 1.52% 1.27% 0.95% 0.54%
Cr203 <or=05w % 0.16% 0.13% 0.11% 0.08% 0.05%
P205 <or=3wt% 1.71% 1.37% 1.14% 0.86% 0.49%
503 <or=05w%

Schedule 14 yrs

Capacity MT/day 20

QOverall efficiency, % 36% 44% 53% % 124%
Required capacity MT/day (assuming 14 yrs ops, 60% CE) 11.84 14.80 17.76 23.68 41.44
Required operating duration yrs (assuming 20 MT/day, 60% OE}) 10.36 12.43 16.58 29.01

15 wi % waste oxide loading
Mass of glass required to achieve 15% wo loading MT 4.84E4-04] 6.05E+04] 726E+04] 9.68E+04| 1.65E+05
Volume {(m*3) 1.84E+04| 2.30E+04] 2.76E+(4{ 3.68E+04| 6.44E+(4
MNumber of Canisters (1x) FTGIE4+04] 3.7IE+04] 445BE+04] S5.94E+04] LCG4E+05
40 wt % waste oxide loading
Mass of glass required to achieve 40% wo loading MT 1.82E+04] 2.27E+04] 2.72E+04| 3.63E404] 635E+04
Yolume (m™3) as cullet 6.90E+03| 8.63E+03 1.4E+04] 1.38E+C4] 242E+04
Number of Canisters {1x) 1.11IE+04] L13%E+04 1,67E+04] 2.23E404] 3.90E+04

Page 3




Phased Emplementation

LAW

15wt % spdl ide loadi

Blending factor l 1 1.25 1.5 2 3.5
Mass of glass required 1o achieve 15% wo loading, MT 645E+05] B.0TE+05] 9.68E+05] 1.29E+06] 226E+06
Jadditional frit required (equals increased glass) MT 3.64E+05{ 5.26E+05| 6.87E+05] LOIE+05] 1.98E+06
total frit required, MT 645E+05| 8.07E+05| 9.68E+05| 1.29E4+06] 2.26E+06
glass density (MT/m"3) 2.63

cullet packing fraction 0.7 !

Waste volume {m™3) 3.51E+05| 4.38BE+05] 5.26E+05| 7.0MME+05] 1.23E+06
Number of 5300 m*3 vaults 66 83 99 132 231
LAW facility sizing

Schedule, years 14

Capacity MT/day 200

Qverall efficiency, % 63% 79% 95% 126% 21%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 210.48 263.10 315.72 420.96 736.68
Required operating duration yrs (assuming 200 MT/day, 60% OE) 14.73 18.42 22.10 29.47 51.57

wt. % 508t ide loading
Blending factor | 1 2 3.5
Mass of glass required 1o achieve 10 958000 1936000 3388000
Waste volume, m™3 525801.195 1051602.39] 1840304.183
Number of 5,300 m™3 vaulis 99 198 347
I

23 % soi e load]

Blending factor ] 1 2 3.3
Mass of plass required to achive 25 wt % Na20 387200 774400 1355300
Waste Volume 210320.478 420640.956] 736121.673
Number of 5,300 m™3 vaulis 40 79 139
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TWRS ALTERNATIVE COST SUMMARY

Capsulas |Capsulas Capsulos
Cosi Component Na Action |Onsile Disposal |Overpack and Ship [Vilrlly wilh Tank Wasle
Curranl Oparalions $112 $a71 $377 $315
Transler Systom Upgradas(in curreni ops)
itos u-xrch 'm(! Davulopménl
T T Wasl Ralrieval and Transfor v
Trealmcnl o 514 $5
" Tolal R&D ™ 30 501 $14 5
Capltalt =~ " | {
T iWaste elrieval and Transfer | - :
T M realmond $03 $32 $36
[ Lo 5 _
CTTTT Tolal Caplial Cosls $0 $60 $32 $36
Oporaling | | ) : ___
U T |Wasta Rolrieval and Transler | -
o freatmonl | $226 $34 THL 4
'''' Tolal Operaling Cosls $0 $226 $34 $4(, 84
Mﬁfiifé}]'ﬁ'ﬁ';ﬁd Malniananca : $1
b [ 1. $61 1. 36 n 1 _ 36
llopoqilgw I'elu $ONNTID ey (415 "R PSES U4
‘folal Cosi (1005) $112 $607 G"%}ﬁf AT AT PP 44]
Tolal Cos{ summary In billlans of dollars $0.11 $0.70 | $pnS7 4048 & ooE BOHY
"""" - i The Overpack and Ship disposal foe Is basad on sanding olher waslas
i R : lo the reposilory under tha Inlermediala Saparalions allarnativa.
| [ T : i no wasles olher than capsules are seni fo the raposilory the
‘ ) ) ) o disposal fee would ba approx. $3,305 milllon 1905 dollars.

e
Qeu Vp | 3\(&\‘1&
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Stein, David

From: Stein, David

To: Henderson, Celin

Subject: Capsule Altematives Cost Revxsxon(Reposato:y Fee Change)
Date: Monday, March 18, 1996 1;54PM

Incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the Capsule
Altematives:

-

CAPSULE ALTERNATIVES

OVERPACK AND SHIP VITRIFY WITH TANK WASTE

{miilions) +  (millions)
Current Opera.tions $377 $315
R&D $14 $5
Capital $32 o $36
Operating $34 Lo ' $46
MaM — o $1
D&D ' 38 36
Repository Fee $144 $232
Total $607 $641

ol B (R Q
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Stein, David

From: Stein, David

To: Henderson, Colin
Subject: : Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1986 1:35FPM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operaling Costs. .These
corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to the final cost
tables until now. The operating cosis corrections are also presented here for your comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

L) +

Intermediate Separations 55,577 55,509
No Separations{Vitrification) $23,273 $22,742
No Separations(Caicination) $8,182 $7,548
ExSitu/inSitu Combination SE.S'/LZ - 52,638
TABLE 2
ALTERNATIVE TOTAL COST{ WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) : (MILLIONS)
Intermediate Separalions $37.818 $30,399 - 340,552
No Separations(Vitrification) $252,669 $69,475 -—- $252,669
No Separations(Czlcination) 385,815 $38,789 —— $86,141
ExSitu/InSitu Combination $25,526 $22,990 ---— 527,913
| TABLE 3 ‘ |
ALTERNATIVE COST EXCLUDING REPOSITORY FEE .
TARGET VALUE 95% CONFIDENCE RANGE
{(MILLIONS) (MILLIONS)
Intermediate Separations $25,798 323,775 — 529,741
No Separations(Vitrification) $41,208 ’ $25,560 —-— 543,559
No Separations(Calcination) 326,015 $22,157 —- 528,708
ExSitu/InSitu Combination $19,516 $17,958 — 322,407

These changes should bring the altematives up to date. Let me know if | can do anything else.
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Stein, David

" From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Foilowing are Hanford TWEIS Alternatives Cast Uncertainty updates which include an increase for tank
characterization costs ($903 million for InSitu Fill & Cap and lnSrtu Vitrification and 80% of $303 or §542 miilion

for lnSrtufExSttu Combu):

ALTERNATIVE TARGET VALUE 95% CONFIDENCE RANGE

(miilions) {millions)

L 4
InSitu Fill & Cap $7.884 $6,972 — $8,815
InSitu Vitrification 516,478 516,185 — $23,840
InSitu/ExSitu Combo . $25 560 $22,996 — $27,947
with Repository Fee . o .
@ $360,000 per . . / N
canister($8,010 million) '
InSitw/ExSitu Combo . $18,550 : $17,968 — $22,441 |
without Repository Fee . Ii
InSitu/ExSitu Combo - $24,550 $22,466 — $27,151 b
with Repositary Fee ——— ; P

@ $5,000 miliion( Feb 96)

After rewe'mng the cost componems of the Repository Fee in the TRW Report, | can confirm that there was no
double counting when compared to the Westinghouse Data Packages. The Repository Fee included a cost fér
an outer baryier for the HLVW package in which it is placed before insertion into the vauil. This outer barner 5
either in addition to the MPC or replaces the MPC, | cannot determine which. . .

Page 1
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Stein, David ‘ L] MAR g4 mss |

il b

From: Stein, David

To: Henderson, Colin

Subject: Hanford TWEIS Altematives Cost Uncertainty
Date: Wednesday, March 13, 1996 12:51PM

Following are Hanford TWEIS Altematives Cost Uncertainty Tables with and without Reposdory Fee (fee has
been calculated using $360,000 per canister per latest directive):

TABLE 1
ALTERNATIVE TOTAL ALTERNATIVE COST(WITH REPOSITORY FEE)
TARGET VALUE 95% CONFIDENCE RANGE
{millions) (millions)
Intermediate Separations $37,886 . 330,465 — 340,598
. No Separations (Vifrification) $253,200 $69,971 — $253,200
No Separations (Calcination) $86,449 ) $39,406 —- 386,548
Extensive Separations . $28,544 $27 477 —- $36,471
ExSHwlnSitu Combination $25018 -~ - $22,691 — $27,187
Phased Implementation $38,728 $31,843 — 341,756
Junior Combo 518,461 $18,512 — $22,053

Note: For most altematives, repository fee is so high that f dominates the cost uncertainty. | would recommend
that the repository fee be considered as a separate tem with no range included and Just .
a note as to how it was calculated; e.g. $360,000 charge per canister.

TABLE 2

ALTERNATIVE ALTERNATIVE REMEDIATION COST(EXCLUDES REP FEE)
TARGET VALUE 95% CONF]DENCE RANGE :

. (millions) {miilion)

Intermediate Separations 325,888 523,818 -—- 8§29, 808

No Separations (Vitrification) s41,740 $25,628 — $44,074

No Separations (Calcination) $26,649 $22,276 — $29,263

Extensive Separations $27,979 : '$26,580 — $35,476

ExSitu/inSity Combination 519,008 $17,742 — 821,774

Phased Implementation $26,708 $25,000 — 531,108

Junior Combo $16,331 $15,089 — $18,633

| will send copies of the model output by Fed Ex this afternoon. Give me a call if you have any questions.
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Henderson, Colin

From: Stein, David

To: Henderson, Colin

Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1986 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs.
These corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to
the final cost tables until now. The operating costs corrections are also presented here for your
comparison.

TABLET
PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS{MILLIONS}
Intermediate Separations $5,677 $5,509
No Separations(Vitrification) 523,273 $22,742
No Separations(Calcination) $8,182 $7,548
ExSitu/InSitu Combination $2,672 '$2,638
TABLE 2
ALTERNATIVE TOTAL COST{ WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) (MILLIONS)
Intermediate Separations $37,818 $30,399 —— $40,552
No Separations{Vitrification) $252,669 $69,475 ----- $252,668
No Separations{Calcination) $85,815 $38,789 --—- $86,141
ExSitu/InSitu Combination $25,526 $22,980 —-- $27,813
TABLE 3
ALTERNATIVE COST EXCLUDING REPOSITORY FEE
TARGET VALUE 95% CONFIDENCE RANGE
{(MILLIONS) {MILLIONS}
Intermediate Separations $25,798 ‘ $23,775 ——-- $29,741
No Separations{Vitrification) $41,208 $25,560 «um $43,5658
No Separations(Calcination) $26.015 $22,1567 ~-—--- $28,708
ExSitu/InSitu Combination ' $19,516 $17,856 - $§22,407

These changes should bring the alternatives up to daie. Let me know If | can do anything else.

Page 1



Henderson, Colin

From: Stein, David

To: Henderson, Colin

Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1986 10;04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs {$903 million for InSitu Fill & Cap and InSitu Vitrification and 60% of $303 or $542

million for InSitu/ExSitu Combo):

ALTERNATIVE TARGET VALUE 959% CONFIDENCE RANGE
{miilions) {millions)

InSitu Fill & Cap $7.884 $6,972 --- $8,8156
InSitu Vitrification $16,578 $16,185 --- $23,840
InSitu/ExSitu Combo  $25,560 $22,996 --- $27,847
with Repository Fee
@ $360,000 per »

~.ganister($6,010 million)
inShu/ExSitu Combo  $19,550 ’ $17,968 - $22,441
Jwithott Repository Fee
InSitu/ExSitu Combe  $24,550 $22,466 - $27,151

with Repository Fee
@ $5,000 million{ Feb 96)

After reviewing the cost components of the Repository Fee in the TRW Report, | can confirm that there
was no double counting when compared to the Westinghouse Data Packages. The Repository Fee included
a cost for an outer barrier for the HLW package in which it is placed before insertion into the vauit. This
outer barrier is either in addition to the MPC or replaces the MPC, | cannot determine which.

Page 1



Henderson, Colin

From: Stein, David

To: Henderson, Colin

Subject: Capsule Alternatives Cost Revision{Repository Fee Change}
Date: Monday, March 18, 1996 1:54PM

Incorporating the revised Repository Fee method {$360,000 per canister} results in the following for the
Capsule Alternatives:

CAPSULE ALTERNATIVES

OVERPACK AND SHIP VITRIFY WITH TANK WASTE

{millions) {millions)
Current Operations $377 $315
R&D ' $14 $5
Capital $32 $36
Operating $34 . $46
M&M . _ $1
D&D $6 $6
Repository Fee $144 $232
Total $607 5641

Page 1




e s e . LRL7) 150016 WHOS

e SIS o Dty

¥ * PR 2
i ! : i
:

= 3\0 = m\l LLI

H . M . H

. i H i

i H A

S : i
N . o i H H _ i . i H m u q H . wz

. . H “ : 7 - ) . N - —

,,,éw\a\% T, .HP_T. SRR %)o .m

T

.w\f\uw)ufalvmu J\wé\od u

ﬁjeﬁ.;

i

Al\urlﬁ,_l\ A JQV ..,.t..\w ya\)_) @/\(é\d \.N\nv}?u.;Vk,\d G \N\O\\

."
4
)
_“

u@é%& 3§w CEREEEICI A s

T mlrzx)ouwggﬁ ‘,wow |

T T L TM#.HUI&BI anoU

OOOOOO

R,

— - N ‘ON IZEHS II3r8ns

m P
ONI! dNOdo Oz_mmwz_.@ OOV w—w

<1
|

1%@5; L T , m\G/\_ . TS AN Vv.d(f&.% )

\v, wd\j ub{)ml\ wJﬂu dﬂ@ibll_m




. [

: H i ! e S S SRR S
H H : . i 4 i i

] i : d ‘

. w&.TT 5 wum.%#rﬁh\g%o_ J?Ko
| ; T ._ b Mn~ 7 b )
ux.jc, .J\T \xé \qfr\o_ mrL.uth?jW

R HEEEREEE

TR R B

.....

uH,PAMLc+MMWw&éaQ _
BTV SN éﬁof,méan_ —

-----

bﬁ&ﬂS\%ﬁ\u we,\wu,js 4)52(. SRS J

‘\@fS. wj ”

N i = = el el di@Jm
;Aﬂﬂ%&%ﬁme_ 1sm?ém Siim

vy

‘ON 80 — dx:../».\W\fW@m

-7~ 7. ON133HS lograns = va\.\ L7, em._.qn,ﬂ
ONI dNOUD SNRIFINIONI SECOVE g




REP/PC

Range Estimating Program for personal computers

- User's Guide

Version 4.0
(July 1993)

<

\ N ¥ /4

w7

Dain

DECISION
SCIENCES
CORPORATION
Salnt Louls, Missourd

A L7

L YT

Providing crystal-clear perspectives
for sound management decisions

I

Technical Support
Telephone: 314/739-2662 Facsimile: 314/536-1001

!



TSV YU (VD

. FUnM I (a0

First Edition
July 1993

Copyright

© Decision Sciences Corporation, 1893. All |

rights reserved. No part of this publication may
be reproduced, transmitted, transcribed, stored
in a retrieval system, or translated into any lan-
guage in any form by any means without the
written permission of Decision Sciences Corpo-
ration.

Software License Notice

The REP/PC License, signed by a representative
of your organization, specifies the permitted and
prohibited uses of this software, its trade secret
heuristics, and this guide. Any unauthorized
duplication or use of any of these materials, in
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REP[PC outside of the country identified in
your REP [PC License is strictly prohibited.
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REP and REP/PC are trademarks of Decision
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Degrees of Oprinism and Pesslaisa

58

A range of possible values is specified for each critical
clement in the plan. The range is determined by speci-
fying the lowest and highest values the critical ele-

ment con assume, These lowest and highest values-

are scl 80 [ar apart that there is greater than a 98%
probability that the actual value of the critical element
will malerialize within the resulting range. Specifi-
cally, the "lowesLl” value is set so low that there is less
than 1 chance in 100 that the actual value will be any
lower; similarly, the “highest” value is sel so high that
there is less than a 1% probability that the actual
vilue will be any higher, Thinking of it another way,
the odds are nboul 99 to 1 against the actual value
being lower than the lowest value. Also, the odds are

aboul 99 to 1 against the actual value being higher

than the highest value. Qualitatively speaking, the
lowest and highest values are set far enough out such
that they caplure the “rather improbable” butl not the
“glightly nbsurd.,” Quile obviously, if there is substan-

[

Concepls

EXPENSE ELEMENTS 'RROFIT ELEMENTS |
Abaolute 0% Absolule 100%
Exlreme | 5%, 10%, 15% Exiremo Bsxyad{i.,nS%
Possimism Possimism
Modorale | 20%, 25%, 20% odorals 7}3‘4{.75%,00%
Slight | 35%, 40%, 45% éqgm /‘ 55%, 60%, G5%
Ambivslonco 50% Amblvalonce 0%
Slight | s5%, 80%, 65| /sﬁgm \{sx. 40%, 45%
Modorole | 70%, 75%, BO% /Modoralo 200, 26%, 20%
Optimism Oplimis
Exirome |85%,90%, 95% Extreme 5%.10\-,0\15-4
Absolula 100% Absolule 0%
The Range’

lin] uncertainty about the actual value of the crilical
elemant, its range will be quile brond. Conversely, a,
lesser degree of uncertpinty will be refllecled s a nar-
rower range for the critical element.

NOTE: The lowest and highest values are completely indepen-
dent of the probability factor. It is quite possible Lhal a given
critical element could have a fairly small difference bcl.{mcn ils
target and lowest value and yet have a high probabilily of ils
actual value materializing in that narrow part of Lhe ronge.
Examples of this often occur in expense clements where il is
not unusual to have a very small chance of the nctual exceed-
ing the target but, if it does, the amount by which il can exceed
it is very large. Such a range is said Lo be "highly skewed.”

Some people have difficulty with the idea of supplying
a range; some even claim thal the range is nolhing
more than a lot of guessworlk. But thal's precisely why
the range is valuable in decision-malking; it involves n
lot of educated guessing by qualified people. On the
other hand, the single-point value involves only a litile
guessing -- so little, in fact, that it can lead to serious
errors in decision-making, There is nothing wrong
with guessing., Nobel prizes have been awarded for
shrewd guessing! Put another way: with the range,
the decision-malker will be approximately correct; with
the traditional single-point value, exactly wrong!

Concepls 59



February 8 1996

To: Mark Nelsop/David Stein
From: Larry Selby .

Subject: Review of REP-PC Risk Analyses

I have reviewed the input of the ten remediation scenarios and generally find them
within reasonable ranges. I changed the input of one of the more complicated senarios ,;
generally widening the spread between low and high, (usually by increasing the high end). .
The results were reasonably close (within about 5 %) which pretty much verifies the
suitability of the variables as entered in the program. Certainly the target estimate

numbers are not within an accuracy of 5% of total cost at the Order of Magnitude level
of the estimates. At this point, very little is to be gamed by changmg the model and re-

running the program. - o

I would recommend that at some appropriate future time a group of 4 to 6 individuals,  _
most familiar with each of the processes meet, and re-evaluate the entries used in
developing the model and then re-run the program. One of these individuals should be T e
one of the estimating team who is familiar the the details of how the estimate (target = =
amount ) was developed. Additionally, the smaller items should be dropped, as they tend
to distort the results, although they would not affect the actual total cost. I'would also
warn to resist the temptation to group the small items and treat them as a single item to
make the arithmetic appear correct. This also distorts the resuits. Having used this
program a number of times over the past few years I have found that we are frequenﬂy too
optimistic in entering the highest cost. This number should be the cost that the group s

99% certain cannot or will not be exceeded by even the worst of circumstances. Iwould .
also recommend that at the Order of Magnitude estimate level, the contmgency applied by .
the estimator should be considered as a real cost and not considered in arriving at the > e
highest possible cost. More often than not that contingency is required in progressing o~ = .-
estimates prepared from detailed design documents. .




REP/PC (Ver %.0) — MGMT REPORT 1 RANGE EZSTIMATE : 02-06-56
No, Acnion
DATA : EmsSitu-RExcen. Case 01
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 current Operations 14300 50 11440 17160
2 R&D Waste Ret. & Transfer 0 0 0
3 R&D Treatment 0 ¢ .0
4 Capital Waste Ret., & Transfer 0 0 0
5 Capital Treament 0 0 0
6 Capital Closure 0 o 0
7 Operations Waste Ret. & Transfer 0 Y o
8 Operations Treatment 0 o 0
9 M &M 0 0 0

10 Repository Fee 0 o 0
TOTAL EXPENSE (INPUT TO REP/PC) 14300 11440 17160
{(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUZ WILL BE EQUAL TO OR LESS THAN TARGET

“
o
3




REP/PC (Ver 4-.0) - MGMT REPORT 2 GRAPHICAT, OVERRUN PROFILE : 02-06-35
DATA : ExSitu Exten. Case 01
MODEL : BASIC MODEL (SUMMATION)

e B B e e e e Rl B B
T e N

18~ . . . . . . . . .

*
17~ . . . . R . . - .
*
) *
15— LA . . . . . . . .
*
- Y
*&
* k%
1i5- R . KK, . . . . . .
’ *kk &
ok
----------- e E R R e e | _TARGET
*k ok
14- . . . . . *kk . i
*h%k
* % R
* ¥
, * kk

13- - . . - - . . . * %
B *
0 %*
T *
T .
(8] 12~ T . - . . - “ - .
% *
I: =
I
X 11- " « . . . - . . “
E .

i0— - “ - - - . - - -

Q- - . - . . - . . “
X 1,000 ————]—-——] ———————— - N tl B -

.05 10 20 30 L0 50 &0 70 80 a0 985.35

CVERRUN PROBABILITY (PERCENT)



REP/PC (Ver—4.0) - MGMT REPORT 3 GRAPHICAL PRICRITY PROFILE : 02-056-36

DATA : ExSitu Exten. Case 01
MODEL : BASIC MGODEL (SUHHATION)

TOTAL PRO3 OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
14300 51 BCT 0= .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
1 current Operations 00 =ee—m—ememeee— Y

NET EFFECT OF FROZEN ELEMENTS



n VYOruld

REB/PC (Ver—4.0} -~ MGMT REPORT 4 CONTINGENCY PROFILE : 02-06-96

DATA : ExSitu Exten., Case 01
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 2860 20.0 PCT

99.95 2849 is.g v

95 " 1783 12,5

90 " 1430 10.0 ©

85 " 1176 8.2 W

' 80 u 954 6.7
B 75 " 797 5.6
70 “ 578 4.0

65 " - 450 3.2

80 . u 311 2,2

55 f ' 177 1.2

50 " 15 a0

45 “ -123 ~.g

40 " -263 -1.8

35 " ' -382 -2.7

30 " -576 -4.0 *

25 L -716 -5.0

20 o -896 -6.3

15 “ -1167 -8.2

10 o ~1377 -9.6 =

5 o ~1745 -12.2 ©

"0.05 « -2839 ~19.8 "

o " . —~2860 -~20.0 ¢

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)




REP/PC (Ver—%.,0) — MGMT REPCRT 1 RANGE ESTIMATE : 02-06-%5
Low ‘T&ﬂmfnﬁp\
DATa Ex51tu Exten® Case 02
MODET, : BASIC MODEL (SUHHATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 current Operations 14300 50 11440 17180
2 R&D Waste Ret. & Transfer 100,00 100.00 100.00
3 R&D Treatment "] 0 0
4 Capital Waste Ret. & Transfer 1830 50 1544 3281
5 Capital Treament 4000 50 3200 4800
6 Capital Closure 0 0 0
7 Operations Waste Ret. & Transfer 440 440 440
8 Operations Treatment 0 0 0
9 M & M o 0 0

10 Repository Fee 0 Y 0
TOTAL EXPENSE (INPUT TO REP/PC) 20770 16724 25781
- : (THEORETICALS)-

+ PROSABILITY THAT ACTUAL VALUE WILL BE-EQUAL -TC OR LESS THAN TARGET



e mw W

REP/PC (Ver—g.,0) — MGHT REPORT 2 GRAPHICAL OVERRUN PROFILE : 0Z-06-86
DATA : ExSitu Exten.. Case 032
MODEI, : BASIC MODEL (SUMMATION)

S el o i e Y SR BT B
25— - - - L] * L] - - .
*®
24_ - . - . L . - . -
®
*
23"' * - . . ’ . - . . -
*%
. *
xR
22~ - * %k . . . . . - “
%
’ *kk
*E%E
* & &k
21— . . . o REE . . . .
e e e F K e e e e e e ~TARGET
* %k % :
Kk xk
. * k%
20~ “ . . . - - . kk, .
' *ok®
*
% %
19"’ - - - . . . - ] - ok
B *
o
T *
T .
O 18— - - . . - - - - -
M
L
I
N i7- - - . . - - - - . v
E
15— - - L] L] - - - - L)
15- . - . - - - - - .
x 1,000 e e e e e L e

.05 1D 20 30 40 50 60 70 BO 80 959.895
OVERRUN PROBABILITY (PERCENT)




REP/PC (Ver—&,0) - MGMT REZFORT 3 GRAPHICAL PRIORITY PROFILE : 02-06-96

DATA : ExSitu Exten. Case 02
MODEL : BASIC MODEL ({SUMMATION)
TOTAL PROB OF ’ NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
20770 54 PCT 0= .0 PCT
NUM ELEMENT UNIT . CORRECT A PROTECT
1 Current Operations @ @oomme—em—e—e— ER D
4 Capital Waste Ret. & Transfer =  ==—=——- 4
5 Capital Treament ———— |

NET EFFECT OF FROZEN ELEMENTS



REP/PC (Ver—4.0} - MGHMT REPORT 4

DAT2 : ExSitu Exten.

CONTINGENCY PROFILE

Case 02

MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
99.95
85
50
85
80
75
70
65
60

© 55

50

40
35
30
25
20
15

10

BPCT

"
"
it
L

"

11

i

1"

i«

111

il

u
“
«
L1

L1

"

ADD THIS CONTINGENCY

ABSOLUTE
5011
3750
2327
1771
1413

1159

442
301
141
-30
-201
-350
-512
-857
~886
—11058
—1464
—1834
-3857

~4046

RELATIVE

24.1 PCT
8.1 v
ir.2
8.5
6.8 "
5.6 "
4.6 ¥
3.6 ¢
2.3 ¢
2.1 ¢
1.5 ¢
-7 ¢
-1
-31.0
-1.7
-2.8
~3.4
—-4.3 u
5.3
-7.0 ¢
-9,1
T -18.6 Y
-19.5 ¥

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-
-

02-06-9¢



FILENAME=C:\CASEO3.0UT 03/18/9¢

08:37:4¢



REP/PC (Ver 4.0)

:

=

QWU W

-~ MGMT REPORT 1

RANGE ESTIMATE :

DATA : InSitu Fill & Cap Case 03

MODEL :

ELEMENT

Current Operations

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treament

Capital Closure

Operations Waste Ret. & Transfer
Operations Treatment

M &M

Repository Fee

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

BASIC MODEL (SUMMATION)

7469

' 0

0

0
25.00
11i6.00
0

274

0

0

7884

UNIT TARGET PROB+ LOW

03-18-96

HIGH

50 5975 8963
0 0

0 0

0 0
25.00  25.00
116.00 116.0Q0
0 0

274 274

0 0

0 0

6390 9378
(THEORETTICALS)

OR LESS THAN TARGET



REP/PC (Ver 4.0) — MGMT REPORT 2 GRAPHICAL OVERRUN. PROFILE : 03-18-396

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATICN)

R B R e e L e Bt Bt
10000—| . . . . . . . . .

- - - -

HZHE RodAdow

- - - - - - - -
3

o e B e B e e e el
-05 10 20 30 40 50 60 70 g0 80
OVERRUN PROBABILITY (PERCENT)

e et ot

*+
*

*

e e e e e g g

— b it st

| -TARGET -



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-18-896

DATA : InSitu Fill & Cap Case 03
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF ' NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
7884 51 DCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT

1 current Opewrations =000 —sm—meeeeee— IR e S
NET EFFECT OF FROZEN ELEMENTS |



REP/PC (Ver 4.0) - MGMT REPORT 4

CONTINGENCY PROFILE

DATA : InSitu Fill & Cap Case 03

MODEI, : BASIC MODEL (SUMMATION)
TO BE THIS CONFIDENT OF  ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE

100  BCT 1494 19.0 PCT
99.95 1488 18.9
~ 95 " 931 11.8
90 " 747 9.5 "
85 " 614 7.8
80 " L 498 6.3 "
75 0 416 5.3
70 " 302 3.8 "
65 " - 235 3.0
60 " 163 2.1 "
55 " 92 1.2 "
50 " 8 .1
45 " -64 —-.8
40 " -138 -1.7 "
35 " -200 -2.5 "
30 " ~301 -3.8
25 " ~374 —-4.7
20 u -468 -5.9
15 o -61.0 -7.7 e
10 " ~719 -9.1
5 " ~912  -11.6 "
0.05 =® -1483 -18.8 "
0 " -1494  -18.9

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

-
-

03-18-96



FILENAME=C:\CASE04.OUT . 03/18/96

08:44:17



REP/PC (Ver 4.0)

:

n

COUR-Jaobds W

~ MGMT REPORT 1

DATA : InSitu Vitrification Case 04

MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET
current Operations 8752
R&D Waste Ret. & Transfer ' 0
R&D Treatment 70.00
Capital Waste Ret. & Transfer 0
Capital Treament 4900
Capital Closure 116.00
Operations Waste Ret. & Transfer 0
Operations Treatment 2740
M &M 0
Repository Fee 0
TOTAL EXPENSE (INPUT TO REP/PC) 16578

PROBABILITY THAT ACTUAL VALUE WILL BE

RANGE  ESTIMATE :

03-18-96

PROB+ LOW HIGH
50 7002 10502
0 0

70.00 70.00

0 0

15 4410 9600
116.00 116.00

0 0

15 2466 8220
0 0

0 0

14064 28508
(THEORETICALS)

EQUAL TO OR LESS THAN TARGET



REP/PC (Vexr 4.0) - MGMT REPORT 2 GRAPHICAL .OVERRUN PROFIILE : 03-18-96
DATA : InSitu Vitrification Case 04
. MODEL : BASIC MODEL (SUMMATION)
e e B e L el Rl Il
30— . . . . - . . .

kR
. . . Rk *x - -
[ = %%k
[ . * %
I 5 % %
I &k ke
| . . . . . . kEE .
% %k
=&
. &k kR
e - _— ————%%—— | ~TARGET
**I

)E.

-

HZHE RBodarsow

- - - - - - -

E
.05 10 20 30 40 50 60 70 BO 90 99.95
OVERRUN PROBABILITY ({PERCENT)



REP/PC (Vér 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-18-896

DATA : InSitu Vitrification Case 04
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF ‘ NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
16578 90 PCT o = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT

Operations Treatment === @z3. | cemmmcc—e—e—— i
Capital Treament e |
Current Operations
NET EFFECT OF FROZEN ELEMENTS |

= Ut



REP/PC (Ver 4.0) —~ MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100
99.95
~ 95
90
85
‘ 80
75
70
65
60
55

B0
45

40
35
30
25
20
15

10

(ABOVE RESULTS DERIVED FROM 1000 SIHULATIONS)

PCT

1

1t

|

]

"

CONTINGENCY PROFILE

InSitu Vitrification Case 04
BASIC MODEL (SUMMATION)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
11330
9748
7262
6052
5434
4922
4538
4138
3768
3494
3220
2848
2500
2153
1766
1359
1104
718
321
29
~393
-2400

-2514

72.0 PCT

58.8
43.8
36.5
32.8
29.7
27.4
25.0
22.7
21.1
19.4

17.2

15.1
13.0

10.7

-14.5

-15.2

1]

"

11

LLJ

"

"

1"

tt

1

03-18-96



REP/PC (Ver 4.0) - MGMT REPORT 1

g

B

QWO MbdWNR

RANGE ESTIMATE : 03-20-9¢6

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)

ELEMENT UNIT TARGET PROB+ LOW HIGH

current Operations 8600 50 6880 10320
R&D Waste Ret. & Transfer 190.00 190.00 1%50.00
R&D Treatment 630 630 630
Capital Waste Ret. & Transfer 2280 50 824 3876
Capital Treatment ' 3600 40 2880 7200
Capital Closure 169,00 165.00 169.00
Operations Waste Ret. & Transfer 4820 50 3856 ‘8194
Operations Treatment 5509 65 4183 5510
M &M 0 0 0
Repository Fee , 12020 S5 3900 12030
TOTAL EXPENSE (INPUT TO REP/PC) 37818 238512 48119

(THEORETICALS)
PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0)
DATA :
MODEL :

H2aHe F08H0Ww

- MGMT REPORT 2
Inter Sep
BASIC MODEL (SUMMATION)

Case 05

Sl

- - - - - - L]

. - - - - - -

[}
B e ] B el e ]
30 40 - 50 60 70 80 g0

OVERRUN PROBABILITY (PERCENT)

GRAPHICAL OVERRUN PROFILE :

03-20-96

-—=-
f
I
!
I
|
[
[
!
I
|
l
I
|
I

!
| ~TARGET

*



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : Inter Sep Case 05
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
37818 29 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
10 Repository Fee | Frtbt b
5 Capital Treatment ———— |+
7 Operations Waste Ret. & Transfer -]+
4 Capital Waste Ret. & Transfer -+ :
1 current Operations ~- ]+
8 Operations Treatment I+

NET EFFECT OF FROZEN ELEMENTS ]

R



REP/PC (Ver 4.0) — MGMT REPORT 4 CONTINGENCY PROFILE

DATA : Inter Sep Case 05
MODEIL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 - PCT 1.0301 27.2 PCT

99.95 5713 15,1

95 n 2734 7.2

90 " 1887 5.0

85 " 1256 3.3 o

) 80 " 678 1.8

75 " 191 .5

70 o ~125 ~.3

65 " t : ~490 ~1.3

60 u -804 ~2.1 "

55 " -1135 -3.0 M

50 " -1576 ~4.2 "

45 " -1889 -5.0 "

40 " -2362 ~6.2

35 u ~2778 7.3 n

30 " -3219  -8.5

25 " -3857 -10.2

20 " —~4403 ~11.6 "

15 " ~5223  -13.8

10 " | ~6014 -15.9

5 L ~7419 -19.6

0.05 ~10733  -28.4 ®

0 " ‘ -14306  ~37.8 U

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

03-20-96



FILENAME=C:\CASEO5NF.OUT 03/20/96

10:35:58

-



REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 03-20-56
DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL ({SUMMATION)
NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations . 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 190.00 190.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
5 Capital Treatment 2610 50 2088 3915
6 Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 50 3704 7871
8 Operations Treatment 22742 75 4654 22743
9 M &M 0 o 0
10 Repository Fee 211460 95 12900 211461
PREVIOQS ELEMENT HAS UNUSUAL DATA HOWEVER REP/PC USED THOSE VALUES
TOTAL EXPENSE (INPUT TO REF/PC) 252668 32452 260478
{THEORETICALS)

-

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0)

DATA
MODEL :

HzZzHE Rodglaow

- MGMT REPORT 2
: No Sep Vitr
BASIC MODEL (SUMMATION)

et T R B B B B Il B B

GRAPHICAL OVERRUN PROFILE
Case 06

AR AR e e e ————————————— e ———

EEL kL

.

k%
Hk AR
k&
. ok
S ET 3

- - - -

*k
*%

R&k*k

*
* %

* &

- - - - - - .

: 03-20-96

I
[
|
]
I
|
I
I
|
I
|
I
I
I

|
| ~“TARGET

I
|
|
|
|
|
|
[
[
[
I
I
I
|
I
I
I
I
I
I
*
I
I
|
|
I
I
|
I
I
|
|
I
|
l

B ] e B B e B B Bl

20

30 40 - 50, 60 70 80 S0

OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0)

DATA : No Sep Vitr Case 06

MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF ' NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
252669 3 PCT 0 = .0 PCT

NUM ELEMENT UNIT CORRECT

10 Repository Fee !
8 Operations Treatment |
7 Operations Waste Ret. & Transfer |
1 Current Operations |
4 Capital Waste Ret. & Transfer ]
5 cCapital Treatment |
|

NET EFFECT OF FROZEN ELEMENTS

=

—~ MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-56

PROTECT

X I SR NS
+ .



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE

DATA : No Sep Vitr Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ' ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE |
100 PCT 7809 3.1 PCT
99.95 3990 1.6
95 " ~1501 -6
90 " -4789 -1.9
85 " -8473 -3.3 "
* 80 " ~-12164 -4.8
75 " ~16547 -6.5
70 " -21637 -8.6
65 " . = -28309 -11.2 *
60 " ) -33361  ~13.2 "
55 H —42445 —-316.8 it
50 " . -52209 -20.7 "
45 " -63127 —-25.0 o
40 "o ~74327  -29.,4 0
35 " —88544 —-35.0 "
30 " ~102986 —40.8 Y
25 " ~114820 -45.4 "
20 " -129425 -51.2
15 " ~149380 ~59,1
10 " ~;63222 —64.6 1t
5 u -183194 -72.5 ¢
0.05 " 212325 -84.0

D " —220217 -87.2 o

(ABOVE.RESULTS DERIVED FROM 1000 SIMbLATIONS)

03-20-86



FILENAME=C:\CASEQ6NF.OUT 03/20/96

10:35:41



:

i_l

OV d WP

REP/PC (Ver 4.0) — MGMT REPORT 1 RANGE ESTIMATE : 03-20-96
DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 8325 50 6660 9990
R&D Waste Ret. & Transfer 150.00 190.00 190.00
R&D Treatment ‘ 280 280 280
Capital Waste Ret. & Transfer 2280 50 1824 3876
Capital Treatment 2610 50 2088 3915
Capital Closure 152.00 152.00 152.00
Operations Waste Ret. & Transfer 4630 50 3704 7871
Operations Treatment 7548 75 3273 7549
M&EM o 0 o
Repository Fee 59800 95 7800 58801
TOTAL EXPENSE (INPUT TO REP/PC) 85815 25971 93624
(THEORETICALS)
PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0) -~ MGMT REPORT 2 GRAFPHICAL OVERRUN PROFILE : 03-20-96
DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)

!

|

| k&

| k%

| E T .
* %

* %

* &

* %

HZHE Roddouw

- - . - - - . - .

I ] R (o e B e B e e
.05 10 20 30 40 - 50 60 70 80 90 99.95
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4,0) — MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Calc Case 07
MODEL : BASIC MODEL (SUMMATION)
TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
85815 6 PCT 0 = .0 PCT
ELEMENT UNIT CORRECT ~ PROTECT
Repository Fee R L N X WA ST
+

Operations Treatment ;
Operations Waste Ret. & Transfer I :
Current Operations I
Capital Waste Ret. & Transfer |
Capital Treatment |

i

NET EFFECT OF FROZEN ELEMENTS

l-., g
b= 3O



REP/PC (Ver 4.0) — MGMT REPORT 4

DATA

No Sep Calc

CONTINGENCY PROFILE

Case 07

MCDEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

S5
90
85
BO
75
70
65
60
55

50

45
40
35
30
25
20
15

10

PCT

L)

|

L)

1l

n

"

1

ADD THIS CONTINGENCY

ABSOLUTE
7809
4249

326
—~756
—-1644
-2508
—~3447
~-50438
-6593
—~8327
-10467

-13198

~16026
-18841
-22543
-26095
~29353
~33295
-38344
-42251
~47026
-55313

-59844

RELATIVE

9.1 PCT

-1.9 1

-2.9 "

-g.7 m
-12.2 "

-15.4 £

~18.7 "
-22.0 "
-26.3 "
-30.4
-34.2
~38.8 "
-44.7 "
—-490.2 fl
-54.8 "
-64.5

-69.7 "

" i
(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

03-20-96



FILENAME=C:\CASEQO7NF.0OUT 03/20/96

10:42:34

e



REP/PC (Ver 4.0) — MGMT REPORT 1

:

=

SOOI UI B W

RANGE - ESTIMATE : 03-13-96

DATA : Ext Sep Case 08

MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET
Current Operations 8600
R&D Waste Ret. & Transfer 190.00
R&D Treatment 1300
Capital Waste Ret. & Transfer 2280
Capital Treatment 5202
Capital Closure 170.00
Operations Waste Ret. & Transfer 4820
Operations Treatment 5417
M &M o
Repository Fee 565
TOTAL EXPENSE (INPUT TO REP/PC) 28544
PROBABILITY THAT ACTUAL VALUE WILI. BE EQUAL TO

PROB+ LOW HIGH
50 6880 10320
190.00 190.00

1300 1300

50 1824 3876
30 4162 13005
170.00 170.00

50 3856 8194
55 4604 5418
0 0

40 564 3400

23550 45873
(THEORETICALS)

OR LESS THAN TARGET



REP/PC (Ver 4.0} - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-13-96

DATA : Ext Sep Case 08
MODEL : BASIC MODEL (SUMMATION)

e R e e e Bt o B B

42~ . . . . . . . . .

i-..
I
!
[
|
i
I
f
|
|
|
|
I
|
|
. . . !
|
|
[
|
{ .
!
[
[
|
|
I
[
!

. . . . . . RR . . |
| * k& I
| k k& ]
| * &
|
|

——— - e ek ke | ~“TARGET
* ek I .

HZHH RodlABOWw

l
l
!
I
!
I
I
*
[
I
l
|
|
l
l

- - - - - - -

X 1,000 e R g B (e e el Ed el
.05 10 20 30 40 50 60 70 BO 90 99.95

OVERRUN PROBABILITY (PERCENT)




REP/PC (Ver 4.0)

:

OO0

DATA : Ext Sep

Case

- MGMT REPORT 3 GRAPHICAL PRICRITY PROFILE : 03-13-96

08

MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF
EXPENSE OVERRUN

28544 g4 PCT

ELEMENT

Capital Treatment
Operations Waste Ret. & Transfer
Repository Fee

Current Operations

Capital Waste Ret. & Transfer
Operations Treatment

NET EFFECT OF FROZEN ELEMENTS

UNIT

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT
CORRECT . PROTECT
————————————— [+
e | o
~—==|
-]+
-+
[+



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

TO BE THIS
NOT HAVING

100

Ext Sep

CONTINGENCY PROFILE

Case 08

BASIC MODEL (SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

99.95 v

S5
g0
85
. 80
75

70

60
55
50
45
40
35
30
25
20
15

10

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

"

1"

1t

"

1"

n

1"

"t

1

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
17329
11338

7927
6814
6107
58523
4877
4178
3680
3235
2834

2499

2127
1804
1445
1052
706
366
=106
-555
~1067
-3712

-4994

60.7 PCT

39.7
27.8
23.9
21.4
19.4
17.1

14.6

~13.0

-17.5

n

i

1t

1

"

it

L1

"

-
-

03-13-96



FILENAME=C:\CASE09,OUT 03/12/96

14:38:35




:

oy

CQOVWOTaU b W E

REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 03-20-96
DATA : ExSitu/InSitu Combo Case 09 .
MODEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 9142 50 7114 10970
R&D Waste Ret. & Transfer 186.00 186.00 186.00
R&D Treatment 670 670 670
Capital Waste Ret. & Transfer 1388 50 1110 2360
Capital Treatment 2189 40 1751 © 4378
Capital Closure 137.00 137.00 137.00
Operations Waste Ret. & Transfer 3166 50 2533 5382
Operations Treatment 2638 65 2004 2639
M&M 0 0 e]
Repository Fee 6010 95 3750 6011
TOTAL éXPENSE (INPUT TO REP/PC) 25526 19255 32733
{THEORETICALS)
PROBABILITY THAT ACTUAY, VALUE WILL BE EQUAIL TO OR LESS THAN TARGET



REP/PC (Ver 4.0) — MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-56
DATA : ExSitu/InSitu Combo Case 09
MODEL : BASIC MODEL (SUMMATION)

w
o
|

28]
D
1

-

3]
~J
!

18]
22
1

- . . - . . - - -

[
w
!
A — et T — — TS f— — i W— VAl bt g, WAL, b, ot Sy S e Ao *

*
*
.
-
.
»
.

| meme e AR | ~TARGET
*hkk X
* &
*k Kk
hkk
* K

%%k

*k &k

HZHE RoHHdHOW
— e U — e et et T e G—_ A A8 I . oy T . bk o, $ e . oot e e, et o M.

- . . . . . . -

L Y Il o e e e e e e o
.05 10 20 30 . 40 - 50 60 70 80 90 99.95
' OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) -~ MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

l\_l
OO g

DATA : ExSitu/Insitu Combo Case 09

MODEL : BASIC MCDEL (SUMMATION)

TOTAL PRCB OF NET EFFECT OF

EXPENSE OVERRUN FROZEN ELEMENTS

25526 47 PCT 0 = .0 PCT

ELEMENT : UNIT CORRECT PﬁOTECT
Repository Fee | bbb bbb b
Current Operations ~ eme——— | 44+++++
Capital Treatmemt == @ ——————— |+
Operations Waste Ret. & Transfer = = = =  ——c———- 4+
Capital Waste Ret. & Transfer ==+
Operations Treatment [ +-++

NET EFFECT OF FROZEN ELEMENTS |




REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-20-96

DATA : ExSitu/InSitu Combo Case 08
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF | ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 7207 28.2 PCT

99.95 , 4454 17.5 v

95 " 2387 9.4

90 i 1865 7.3 W

85 " 1475 5.8 "

) 80 L 1164 4.6
75 " 864 3.4 ©

70 " 643 2.5

65 " ' ' 429 1.7 o

60 " ) 231 -

55 " 58 2 o

50 i -96 -.4 O

45 " —-252 -1.0 "

40 " —-444 -1.7

35 " ~649 -2.5

30 " -823 -3.2 v

25 u ~1056 -4.1 "

20 e -1420 -5.6 "

15 “ ~1666 ~-6.5 "

10 " ~1921 -7.5 ®

5 " -2536 ~-9.9 0

0.05 M -4837 -18.9

0 " ~-6271  -24.6 "

i
(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)



FILENAME=C: \CASEOSNF . QUT 03/20/96

10:45:32



REP/PC (Ver 4.0} -~ MGMT REPORT 1

:

',_l

OO0~ O Ul Wb

RANGE ESTIMATE : 03-12-96

DATA : Phased Impl Case 10

MODEL : BASIC MODEIL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
current Operations 8600 50 6880 10320
R&D Waste Ret. & Transfer 190,00 180.00 190.00
R&D Treatment o o 0
Capital Waste Ret. & Transfer 2280 50 1824 3876
Capital Treatment 4483 40 3586 B966
Capital Closure 211.00 211.00 211.00
Operations Waste Ret. & Transfer 3990 50 31z 6783
Operations Treatment 6954 50 5215 6955
M&M 0 o )
Repository Fee 12020 95 3900 12021
TOTAL EXPENSE (INPUT TO REP/PC) 38728 249598 49322

(THEORETICALS)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0)

MZHE RoWwdaOow

X 1,000

- MGMT REPORT 2

GRAPHICAIL OVERRUN PROFILE :

03-12-96

DATA : Phased Impl Case 10
MODEL : BASIC MODEL {SUMMATION)
| === | = [ | e | e | o [ [ s o
46— - . . . - . . . . |-
[ !
I [
* |
[ [
44| . . . . . . . |
| l
i |
| * E
| |
42—[ * - - - . - . - I
| 1
| 1
| e |
L] I * [
40“' - **- - . - - - [
! * |
! o |
| == F R e e e e e e e e e e e | "TARGET
| kkk |
38~ . kEkk . . . 1
i gk |_
i d ko I
| % I
| *% !
36-] . . . . . . . . |
I *& [
| * | .
| * % |
l * I
34-§ . . . . . . LEE |
| % |
| ** |
| *
| o
32"’[ - - - - - - - - * I'
| * |
l |
| t
! *|
30—[ - - - - - - » - - I
| !
f [
l |
l !
28"] - - . - - - - - [
] *
I |
| |
l |
26—] . . . . . . . . . |
i R B B e g et Rl etetoid Rl
.05 10 20 30 40 50 60 70 80 90 99.95

OVERRUN PROBABILITY

{PERCENT)



REP/PC (Ver 4.0)

}.._I
[ R R e

DATA : Phased Impl

MODEL : BASIC MODEL (SUMMATION)

TOTAL  PROB OF
EXPENSE  OVERRUN

38728 31 PCT

ELEMENT

Repository Fee

Capital Treatment

Operations Waste Ret. & Transfer
Current Operations

Capital Waste Ret. & Transfer
Operations Treatment

NET EFFECT OF FROZEN ELEMENTS

Case

UNIT

- MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-12-96

10

NET EFFECT OF
FROZEN ELEMENTS

0 = .0 PCT
CORRECT PROTECT
| bbbttt
_____ I+
......i_]..
_!+
=
[+



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA

¢+ Phased Impl

CONTINGENCY PROFILE

Case 10

MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

99.95

95
80
85
: .80
75
70
65
60
55

50

45
40
35
30
25
20
15

10

(ABOVE RESULTS

.05

PCT

1t

1"

"

1t

"

"

1"

it

10584
6055
3028
2224
1507

992
461
45
~-244
~-563
—-874

~1238

-1672
-2126
~2580
=3006
—~3665
—-4292
—-4912
=577
—-6885
-11080

=13730

RELATIVE

27.4 PCT

i5.6

-9.5
-11.1
=-12.7
—-14.8
-17.8

~-28.6

-35.4

DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
ABSOLUTE

"

3]

L1

it

i

"

1t

L1

1t

i)

11

1"

-
-

03-12-396



FILENAME=C:\JUNCOMBO.OUT 03/12/9¢
13:00:44



ME

JACOBS ENGINEERING GROUP ING
DATE @.} v \ 7c
%W.m‘ww. CHKD.

SUBJECT

T SHEET NG
JOB NHOQ.

i

]
m

CL P:./IW_P:__/./J

_ ] S A
N ;
Y | ;
¢ H : “
L [Pizidl 988
. - R
g |

. G
i P .
P oy b ]
..w...L m. ! i
| :
[ T |
i H
_
i
1
: A | i
1 b

Pyl

| : _ !
w t H 1
i : :
[ H a H
| _. _
m t 1 i -
: -
: 3 | P ]
: H H i . __ {
T ' _ _ s ' H . ¥
1 ] I H T i 3 i i
! ! Pt i H ! M i
! 1 + ' i 1 ] “
H ! : . " [ 1
N d £y 1 ] '
i i : . _ m P - _ . i
. i * 3 i ! ! H _ t ' I W m { .m
m S N LI ! b P M P
: T i i i oo P . :
i b i P i o Pl | M_
: —F — —-
& A A i ; I i !
i ! 0 i S N I i { _ R ] i

FOtud 910057 (e




REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE. ESTIMATE : 02-12-96

DATA : ExSitu Exten. Sepa.r. Case 10
MODEL : BASIC MODEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8600 50 6880 10320
2 R&D Waste Ret. & Transfer 190.00 190.00 150.00
3 R&D Treatment 2] 0 o
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
5 Capital Treament 4305 40 4244 8610
6 Capital Closure 211.00 211.00 211.00
7 Operations Waste Ret. & Transfer 3980 50 3192 6783
8 Operations Treatment 6877 50 5158 6878
9 M& M 9] 0 c

10 Repository Fee 6500 35 3900. 6501
TOTAL EXPENSE (INPUT TO REP/PC) 32953 . 25599 43369
' (THEORETICALS)

-+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET




e W W R W

REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 02-12-36
DATA : ExSitn Exten. Sepa.r. Case 10
MODEIL, : BASIC MODEL (SUMMATION}

B B B ] e B B
42~ - . . I - . . .
40— . . . . . . . . «
%
38- . . . . . . . . .
*
%
. *
36- ¥, . . . . . . . .
FE T
R%
kkk
* ok
34- . . 1T I . . . . .
% % % v
. * k&
- - KRkhk k= - —— | =TARGET
®okkk .
32~ . . . . . . L Rekdedk .
% % &
e v
* &
*
30- - - . - - - - - . L
B *
0
T
T
8] 28~ . . R . - . . - .
*
L.
I
N 26— . - - “ - B . . .
E
24~ T . . . . . . . «
22~ . . . . . . . . -
X 1,000 sl famened EE S SRRy BN -] -1 ———|———
.05 10 20 30 40 50 60 70 80 90 99,85

OVERRUN PROBABILITY (PERCENT)



UM

WO W

REP/PC (Ver 4.0) ~ MGMT REPORT 3 GRAPHTCAL PRIORITY PROFILE

02-12-95

DATA : ExSitu Exten. Sepa.r. Case 10

MODEL : BASIC MODEL (SUMMATION)

TOTAT, PROB OF NET EFFECT OF

EXPENSE  OVERRUN FROZEN ELEMENTS

32553 55 pPCT 0 = .0 PCT

ELEMENT uUNIT CORRECT PROTECT
Capital Treament = =c——c—eee— ——
Repository Fee } R G
Operations Wast% Ret. & Transfer  —=——————— ++
Current Operatiqns ———— | bttt
Capital Waste Ret., & Transfer ————]% ’
Operations Treatment Febtepe
NEY EFFECT OF FROZEN ELEMENTS




REP/PC (Ver 4.0) - MGMT REPORT 4

DATA : ExSitu Exten.

Sepa.r.

CONTINGERCY PROFILE

MODEL : BASIC MODEIL, (SUMMATION)

TO BE THIS CONFIDENT OF
HOT HAVING COST OVERRUN

100
89.95
85
S0
B85

* 80
75

70

60
55
50
45
40
s
30
25
20
15

10

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)
]

PCT

"

£

L]

L

"

L]

1]

u

1"

1w

A1)

o

ADD THIS CONTINGENCY
REIADIVE

ABSOLUTE
10416
6155
3589
2782
2385
1360
1559
1282
935
709
.422

223

2
=257
—-452
-682
~-936

-1178
~1518
-~19638
=2727
-~57865

-7354

Case 10

31.6 PCT

18.7
10.9
8.4
7.2

5.0

-17.5

—22.3

it

L

1"t

6

1t

02-12-9¢



FILENAME=C:\CASEOSNF.OUT

DUTPUWT

o CASES

EA CLAD i Ve

Gadn 1TUY&}/
PEL

03/12/96

13:13:54



CONAUl s W é

4

REP/PC (Ver 4.0) — MGMT REPORT 1 RANGE ESTIMATE : 03-20-96
DATA : Inter Sep /o Rep Fee Case 05
MCDEL : BASIC MODEL (SUMMATION)
ELEMENT UNIT TARGET PROB+ LOW HIGH
Current Operations 8600 50 6880 10320
R&D Waste Ret. & Transfer 1920.00 190.00 190.00
R&D Treatment 630 630 630
Ccapital Waste Ret. & Transfer 2280 50 824 3876
Capital Treatment 3600 40 2880 7200
Ccapital Closure 169.00 169.00 169.00
Operations Waste Ret. & Transfer 4820 50 3856 8194
Operations Treatment 5509 65 4183 5510
M &M 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 25798 "19612 36089
(THEORETTICALS)
FPROBABILITY THAT ACTUAL VALUE WILL BE EQUAL'TO OR LESS THaAN TARGET



REP/PC (Ver 4.0) — MGMT REPORT 2 CGRAPHICAL OVERRUN PROFILE

HaHH BodH8ow

W
[4)}
t

W
P
1

5]
\¥)
I

W
o
l

o
w
1

[\V]
[2)
t

N
&=
H

18]
b
|

N
o
|

=
937
I

=
42}
|

T — — it e ottt St — s A iy ey S St s Rk e et i T— T, BBt S e o
.
+
.
.
.

DATA : Inter Sep w/o Rep Fee Case 05
MODEYL : BASIC MODEL (SUMMATION)

R e e B B e e e e

- - - - - . .

e e o it e e e e e e et i o e o ey e o e e St o

.05 10 20 30 40 - 50 60 70 80 20 95

. OVERRUN PROBABILITY (PERCENT)

M S —— — ——r— ————rT— ————r i, drrrets e . kil gt ot s o —rt o e ey

03-20-96

| ~TARGET



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96&

DATA : Inter Sep w/0o Rep Fee Case 05
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
25798 64 PCT g = .0 PCT
NUM ELEMENT UNIT CORRECT PROTECT
5 Capital Treatment 0 @000 @ cemm—mmeseae. j
7 Operations Waste Ret. & Transfer = =  —————c——wee [+++
4 Capital Waste Ret. & Transfer = ===—- |+
1 Current Operations e |+t
8 Operations Treatment |+t

NET EFEECT OF FROZEN ELEMENTS |




REP/PC (Ver 4.0) — MGMT REPORT 4

DATA : Inter Sep Ww/0 Rep Fee

MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF

NOT HAVING COST OVERRUN ABSOLUTE
100 PCT 10291
99.95 " 7963
95 " 3943
90 " 3111
85 " 2633
' 80 " 2307
75 " 1991
70 " 1739
65 " . 1466
60 " ) 1218
55 " 973
50 " 690
45 " 431
40 u 239
35 " -23
30 " -313
25 " .—574
20 o -779
15 " -1115
10 L ~1391
5 " -2023
0.05 ~4609

0 t -6186

(ABOVE RESULTS

) 3
DERIVED FROM 1000 SIMULATIONS)

Case 05

39.89 PCT

30.9
15.3

12.1

-17.9

-24.0

CONTINGENCY PROFILE

ADD THIS CONTINGENCY
RELATIVE

L1

1t

-y

1"

n
11
[}

11

03-20-96



FILENAME=C:\CASE06.0UT 03/20/96

10:37:51



REP/PC (Ver 4.0) — MGMT REPORT 1 RANGE ESTIMATE : 03-20-96

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL {SUMMATION)

ELEMENT UNIT TARGET PROB+ LOW HIGH

NUM

1 Current Operations 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 190.00 180.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
5 Capital Treatment 2610 50 2088 3913
6 Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 50 3704 7871
8 Operations Treatment 22742 75 4654 22743
9 M&M . 0 0 0
TOTAL EXPENSE (INPUT TO REP/PC) 41209 19552 49017
(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAI, OVERRUN PROFILE : 03-20-96
DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEIL (SUMMATION)

e e e B I B B B B

e e e e — — et et — et T — — — Ak e iy s i S

khkhhkkd

R R e e | ~TARGET
40~ . . . SRRk . . .
[ b ®RE
[ kKk*
I * %
] *
I * &

*® &

HZHE RoHBOW
#-
TR T S At e il v s e it e e e e e e e e e — et e A . e e — — —

.05 10 20- 30 40- 50 60 70 80 90 99.95
. OVERRUN PROBABILITY (PERCENT)




REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

b 1 0 E

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE  OVERRUN FROZEN ELEMENTS
41209 30 PCT 0 = .0 PCT
ELEMENT UNIT CORRECT PROTECT
| Aot b bbb

Operations Treatment
Operations Waste Ret. & Transfer -1
Current Operations -1+
Capital Waste Ret. & Transfer -1
Capital Treatment -
NET EFFECT OF FROZEN ELEMENTS |



REP/PC (Ver '4.0) - MGMT REPORT 4

DATA : No Sep Vitr w/o Rep Fee Case 06
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF

CONTINGENCY PROFILE

ADD THIS CONTINGENCY

NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 7808 19.0 PCT
99.95 n 5239 12.7 ¢
95 " 2350 5.7
90 n 1717 4.2
| 85 1 1181 2.9

) 80 " 758 1.8
75 " 434 1.1
70 " 11 .0 v
65 " . -328 ~-.8
60 " ) ~661 -1.6 "
55 " ~1173 -2.8 "
50 " ~1723 -4,2
45 u -2528 -6.1 "
40 " -3554 -8.6
35 " -4767 ~-11.6
30 " -6349 -15.4 "
25 " ~7709  -18.7
20 u -9489  -23.0 "
15 " -11441 -27.8 ¢
10 " -13652  -33.1 "

5 " -15649  -38.0
0.05 " ~-18707 —45.4 1
0 u -21657 -52.5

(ABOVE RESULTS

DERIVED FROM 1000 SIMULATIONS)

03-20-96



FILENAME=C:\CASEQ7.0UT 63/20/96

10:41:13




REP/PC {(Ver 4.0) — MGMT REPORT 1 RANGE ESTIMATE : 03-20-96

DATA : No Sep Calc w/o Rep Fee Case 07
MCODEL : BASIC MODEL (SUMMATICN)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8325 50 6660 9990
2 R&D Waste Ret. & Transfer 190.00 180.00 130.00
3 R&D Treatment 280 280 280
4 Capital Waste Ret. & Transfer 2280 50 1824 3876
5 Capital Treatment 2610 50 2088 3915
€ Capital Closure 152.00 152.00 152.00
7 Operations Waste Ret. & Transfer 4630 50 3704 7871
8 Operations Treatment 7548 75 3273 7549
9 M &M . 0 0 0

TOTAL EXPENSE (INPUT TO REP/PC) 26015 18171 33823

(THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET



REP/PC (Ver 4.0) — MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-96
DATA : No Sep Calc w/0 Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)

e e e B B B B Bt el

L w
o 2}
1 I

W
(&)
|

L
o »
I

3+

-
[49)
i

e e —————— e e e ———— e

Rt . e it e e by, iy Aty . —— — Tt — — AT dmremt i — — s e . oy

26— ] m— e e KA KKK m e e e | -TARGET

%
*
*

HzZHE RoH30W

- L] - . - - - - -

X 1,000 e B g e e e B e B o
. ].05 10 20 30 40 . 50 60 70 80 90 992.85
. OVERRUN PROBABILITY (PERCENT)




REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : No Sep Calc w/o Rep Fee Case 07
MODEL : BASIC MODEL (SUMMATION)

Current Operations
capital Waste Ret. & Transfer -]+
Capital Treatment -]+
NET EFEFECT OF FROZEN ELEMENTS |

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
26015 43 PCT 0= .0 PCT
NUM ELEMENT ' UNIT CORRECT PROTECT

8 Operations Treatment |+ttt
7 Operations Waste Ret. & Transfer =  —=m———-— b+
1 ——=|+++
4
5




REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

TO BE THIS CONFIDENT OF
NOT HAVING COST OVERRUN

100

-
-
-
-

CONTINGENCY PROFILE

No Sep Calc w/o Rep Fee Case 07
BASYIC MODEL (SUMMATION)

PCT

9g.895

95
90
85
' 80
75
70
65
60
55

50

45
40
35
30

25

20

15

10

1]
1]

1t
1
1t

1t

o.op5 v

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

7808
5486
2693
1989
1557
1194
905
630
425
155
~69
~288
-511
~711
-1004
~1349
-1607
~1940
-2366
-3105
-3858
~5774

~7844

RELATIVE

30.0 PCT

21.1

10.4

-7.5
-92.1
-11l.9
-14.8
-22.2

-30.1

ADD THIS CONTINGENCY
ABSOLUTE

1

1t

L]

03-20-96



FILENAME=C:\CASE09.0UT 03/20/96

11:20:13



REP/PC (Ver 4.0) — MGMT REFORT 1 RANGE ESTIMATE : 03-12-56

DATA ¢ Ext Sep w/o Rep Fee Case 08

MODEL BASIC MODEL (SUMMATIOCN)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 8600 50 6880 ° 10320
2 R&D Waste Ret. & Transfer 190.00 1%0.00 190.00
3 R&D Treatment B 1300 1300 1300
4 Capital Waste Ret. & Transfer 2280 50 1824 = 3876
5 Capital Treament 5202 30 4162 13005
6 Capital Closure 170.00 170.00 170.00
7 Operations Waste Ret. & Transfer 4820 50 3856 8194
8 Operations Treatment $417 55 4604 5418
9 M &M ' 0 0 0]

TOTAL EXPENSE (INPUT TO REP/PC) . 27979 22986 42473
. (THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO OR LESS THAN TARGET




REP/PC (Ver 4.0) - MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-12-96
DATA : Ext Sep w/o Rep Fee Case 08 '
MODEL : BASIC MODEL (SUMMATION)
e e e e B e e Il Il
42— . . . . . . . . .

HaZ-HEH Rolwugow
*
*
*
*

- - - - - - - - -

i e e e e e B B E e ey
.05 10 20 30 40 50 60 70 80 90 989.35

X 1,000



REP/PC (Ver 4.0) — MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-12-96

DATA : Ext Sep w/o Rep Fee Case 08
MODEL : BASIC MODEL (SUMMATION)

Current Operations
Capital Waste Ret. & Transfer -—|+
Operations Treatment [+
NET EFFECT OF FROZEN ELEMENTS . |

TOTAL  PROB OF o NET EFFECT OF
EXFPENSE OVERRUN FROZEN ELEMENTS
27979 77 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT " PROTECT

S Capital Treament ———— j+
7 Operations Waste Ret. & Transfer ———— |+
1 - | ++
4
8



REP/PC (Ver 4.0) - MGMT REPORT 4

DATA
MODEL

-
-
-
.

TO BE THIS
NOT HAVING

100
29
95
90
85

. 80
75
70
65
60
55

50

45
40
35
30
25
20
15

10

ExXt Sep w/o Rep Fee Case 08

CONTINGENCY PROFILE

BASTC MODEL (SUMMATION)

CONFIDENT OF
COST OVERRUN

PCT

.95 "

1

1"

Tt

tr

13

1

1

11t

¢c.os5 o

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
14494
12109

7497
6282
5365
4615
3930
3464
3018
2545
2144

1738

1391
1061
755
477
146
-185
~497
—-814
-139%9
-3851

—4993

51.8 PCT

43.3
26.8
22.5
19.2
16.5
14.1
12.4

10.8

-13.8

-17.8

T

"

i

"

3]

"

"

"

03-12-9¢



FILENAME=C:\CASEO9NF.QUT 03/12/96

13:41:05



REP/PC (Ver 4.0) - MGMT REPORT 1 RANGE ESTIMATE : 03-20-96

DATA : ExSitu/InSituCombo w/o RF Casel9
MODEL : BASIC MODPEL (SUMMATION)

NUM ELEMENT UNIT TARGET PROB+ LOW HIGH
1 Current Operations 9142 50 7114 10970
2 R&D Waste Ret. & Transfer 186.00 186,00 186.00
3 R&D Treatment , 670 670 670
4 Capital Waste Ret. & Transfer 1388 50 1110 2360
5 Capital Treatment 2189 40 1751 4378
6 Capital Closure 137.00 137.00 137.00
7 Operations Waste Ret. & Transfer 3166 50 2533 5382
8 Operations Treatment 2638 65 2004 2639
OM &M 0 0 .0

TOTAL EXPENSE (INPUT TO REP/PC) 19516 15503 26722
' (THEORETICALS)

+ PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TC OR LESS THAN'TAﬁGET

;



REP/PC (Ver 4.0) — MGMT REPORT 2 GRAPHICAL OVERRUN PROFILE : 03-20-98
DATA : ExSitu/InSitucCombo w/o RF Case09
MODEL : BASIC MODEL ({SUMMATION)

e e P ] e
26-] . . . . : . . . .

I
I
I
I
I
I
I
|
I
|
I
!
I
1
I
* . . . . . . . . |
I
I
I
|
I
I
I
I
|
|
I
!
I
I
I
I

—————————————————————————————— FE K e e | “TARGET

HZHE RBosHow
= 1
i i

1=
~
|

=
[0,
!

e — e . e e —————— —— ——s

Bt e e et e . e Br— — — ——— — —— — s e s

X 1,000
.05 10 20 30 40 - 50 60 70 80 96 99.85
OVERRUN PROBABILITY (PERCENT)



REP/PC (Ver 4.0) - MGMT REPORT 4 CONTINGENCY PROFILE : 03-20-96

DATA : ExSitu/InSituCombo w/o RF Case09
MODEL : BASIC MODEL (SUMMATION)

TO BE THIS CONFIDENT OF ADD THIS CONTINGENCY
NOT HAVING COST OVERRUN ABSOLUTE RELATIVE
100 PCT 7206 36.9 PCT
99.95 5794 29.7 "
95 1 2891 14.8 v
90 "o 2316 11,9 i
85 u 2023 10.4 v } ’
’ 80 L 1750 9.0
75 " 1491 7.6 "
70 u 1253 6.4 M
65 u . 1085 5.6 "
60 " ) 507 4.7
55 " 718 3.7
50 " 542 2.8
45 " 367 1.9 ™
40 " 211 1.1 v
35 " 38 .2 u
30 "o -137 -.7
25 " . =323 -1.7 v
20 " _ -488 -2.5 "
15 " ~726 -3.7
10 " ~1025 -5.2 "
5 " -1560 ~8.0 "
0.05 ~3250 —is.s 1

0 " » —-4011 -20.5 @

(ABOVE RESULTS DERIVED FROM 1000 SIﬁULATIONS)




REP/PC (Ver 4.0) — MGMT REPORT 1

VDO w P g

RANGE ESTIMATE : 03-12-096

DATA : pPhased Impl w/o Rep Fee Casel0

MODEL

ELEMENT

Current Operations :

R&D Waste Ret. & Transfer

R&D Treatment

Capital Waste Ret. & Transfer
Capital Treatment

Capital Closure

Operations Waste Ret. & Transfer

Operations Treatment
M&M

TOTAL EXPENSE (INPUT TO REP/PC)

PROBABILITY THAT ACTUAL VALUE WILL BE EQUAL TO

BASIC MODEL (SUMMATION)

UNIT ‘TARGET PROB+ IOW HIGH
8600 50 6880 10320
190.00 190.00 190.00
0 0 0

2280 50 1824 3876
4483 40 3586 8966
211.00 211.00 211.00
3990 50 3192 6783
6954 50 5215 6955

0 0 0
26708 21098 37301

(THEORETICALS)

OR LESS THAN TARGET



REP/PC (Ver 4.

HZzHp Roddowm

X 1,000 [~

0) - MGMT REPORT 2
DATA : Phased Impl w/o Rep Fee Casell

MODEL : BASIC MODEL (SUMMATION)

- .

RRE

-

-

——— I — | —— ot s i —_———— [ e ot I -

‘30

40

GRAPHICAL OVERRUN PROFILE

e B B el B B

.
.

50

60

-

70

* & k&

|-

=

ek k
*

-

!_

: p3-12-9¢

Fedede e | —“TARGET

*
*

|
1
1
i
!
|
|
L
!
* .
r
|
!
!
!
1
!
1
1
1
|
|

80

OVERRUN PROBABILITY (PERCENT)

90

I
99.95



REP/PC (Ver 4.0) - MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-12-96

DATA : Phased Impl w/0 Rep Fee Casell
MODEL : BASIC MODEL (SUMMATION)

TOTAL  PROB OF ' NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
26708 69 PCT 0= .0 PCT
NUM ELEMENT ’ UNIT CORRECT PROTECT

5 Capital Treatment 0@ @ ermmmme——m e }4++
7 Operations Waste Ret. & Transfer = = —=————- |+
1 current Operations e | bttt
4 Capital Waste Ret. & Transfer ===+
8 [ ++++

Operations Treatment
NET EFFECT OF FROZEN ELEMENTS . [



REP/PC (Ver 4.0) -~ MGMT REPORT 4

DATA
MODEL

TO BE THIS
NOT HAVING

100

89.

95
So
85
' 80
75
70
65
60
85

50

45
40
35
30
25
20
15

10

(ABOVE RESULTS DERIVED FROM 1000 SIMULATIONS)

CONTINGENCY PROFILE

Phased Impl w/0 Rep Fee Casel0
BASIC MODEL (SUMMATION)

CONFIDENT OF
COST OVERRUN

95

PCT

"

i)

1t

"

1

"

t

1

t7

ADD THIS CONTINGENCY
RELATIVE

ABSOLUTE
10593
8381
4401
3515
3043
2637
2279
1945
1676
1401
1088

847

629
413
187
—-40
-379
=610
-850
~1246
-1708
—-4019

-5610

38.7 PCT

31.4
16.5
13.2

11.4

-15.0

-21.0

1]

L]

"

i

03-12-96
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Sheett

! I I
EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE

RETRIEVAL
Waste Transport total
Onsite Truck 1.25E+04
i Tota) 1.25E+04
Construction
Otfsite Truck tripsivr kmitrip yr total
concrete 4,80E+02] 1.40E+02| 2.00E+01] 1.34E+08
raw malerial 4,50E+01{ 8.00E+02| 2.00E+01] 7,20E+05
equipment] 2,50E+01] 1.00E+04] 2.00E+01] 5.00E+06
miscellaneous 5.20E+H03| 1.40E+02| 2.00E+01{ 1.46E+07
steel W-314 5.30E+01] B.00E+HD2 4246404
cement W-314 1.00E+02| 1.405+02 1,40E+04 | Total 24TEHT
Offsite Rail | tripsiyr  [kmitrip [y total
[raw material 1.00E+01] 8.00E+H02| 2.00E+01} 1.80E+05{Total 1.60E+05
Onsite Truck ]
[borow W-314 1.38E+03{ 1.00E+01 1.3BE+04 | Total 1,3BE+04
VITRIFICATION
Construction
Onsita Truck irips kmiirip {otal
|borrow 1.69E+05] 1.00E+01 1.69E+06
] Total 1,69E+06
Offsite Truck {rips kmirip total
concrete 5.45E+04] 1.40E+02 7.83E406
stee| 1.51E+04| B.OCEHG2 1.24E+07
tripsfyr  [kmirip  Iyr
miscellaneous 7.54E+03] 1.405+02{ 1.008+01] 1.06E+07
Total 3.03E+07
Processing
Offsite Truck tripsiyr kmirp [y total
Iglassformes/chem 2,30E+03] 8,00E+021 1.90E+01] 3,50E+07
miscellaneous 6.70E+03| 1.40E+02| 1.90E+01{ 1.78E+07
Total 5.28E+07
Ofisite Rail trips/yr krmitrip ¥ tatal
glassformer/chem 2.74E+02| 8.00E+02| 1.90E+D1 | 4.168+16
Total 4.16E+08
VITRIFIED HLW TRLNSPORT -
Offsite Rail | trigs kmirip totaf
Yucca Mountain 8.35E+02] 4.2BE+D3 3.57E+H06
Tolal 3.57E+06
CLOSURE
Onsite Truck cu yd tripfcu yd |kmitrip  [tetal
fill 9.86E+05] 1.00E-01| 1.00E+01| 9.86E+05
silt 8.53E+05| 1.00E-01| 3.00E+01{ 2.56E+06
Aprap 1,22E+06| 1,00E-01] 3.20E+01| 3,90E+06
agfsand 1.00E+05} 1.00E-01{ 1.00E+01| 1.D0E+DS
Total B.4SEHIS
GROUT FILL IMUST
Onsite Truck_sand/gravel | 2,20E+03| 1.00E+01 2.20E+04 | Total 2.20E+D4
Offsita Truck cement 4.63E+02] 1.40E+D2 5.48E+D4 | Tolal 6.48E-+H04
Onsite Truck (km) 1.02E+07
Onsite Rail (km} 0.00E+00
Offsite Truck {km) 1.05E+08
Cifsite Rail (km) T.S0E+05
{
EMPLOYEE VEHICLE
Retrieval persor-yr {teipfyr kmitrip car pool  [total
|Const. 1.068+04| 2,60E+02| 1.40E+02{ 7.41E-01| 2,.86E+0B
|Ops/DA0 | 3,74E+04] 2.60E+02} 1.40E+02] 7.41E-01| 1.01E+09
Vitrification
[Const. 1.S8E+04 [ 2.60E+02] 1.40E+02| 7.41E.01] 5.34E408
[Ops/D&D | 1.73E+04] 2.60E+D2] 1.40E+02| 7.41E-01] 4.67E+)8
Clesure 4,90E+02] 2.60E+02] 1,40E+02] 7.41E-01] 1.32E407
Total 2.31E+08

Page 1




Sheett

!

l
]

I

Dislance traveled in populatien 2cnes

Urban Critsite km {zone fraction Onsite TOTALS
Truck 1.05E+08] 5.00E-02 5245406
Rail 7.50E+08]| 5.00E-02 3.95E+05
Suburban
Truek 1.05E+08| 5.00E-D2 1.02E+07| 1,.54E407
Rail 7.90E+36] 5.00E-02 3,95E+03
Rural
Truck 1.05E4081 9.00E-01 9.43E+07
Rail 7.90E+05]{ 9.00E-01 TAE+HS

1

1
Fatafilies/Injures resulting fror Truck and Rail {ransportation accidents

Jurban km suburban km rural km
truck rail truck rall trueck rail
5.24E+06] 3.95E+05] 1.54E+07| 3.95E+D5| 943E+07| 7.11E+06
urban truck favkm 7.50E-09{ 3.93E-02
urban truck injkm 3.70E-07] 1.94E+00
urban rail fatkm 1.70E-08 B.71E-03
urban rail injkm 3.30E-08 1.30E-02
sub truck fat.km 1.30E-08 2.HE-01
sub truck infkm 3.80E-07 5,B6E+00
sub rall fat/km 1.70E-08 6.71E-03
sub rail inykm 3.30E-08 1,30E-02
rural druck fatikm 5.30E-08 5.00E+00
rural ruck Infkm 8.00E-07 7.55E401
rural rail fatkm 1.70E-08 1.21E-01
rural ezl inp’krn 3.30E-08 2.35E-01
TOTAL FATALITIES | 5,37E+00
TOTAL INJURIES B.35E+01
] ]
Fateltiesfinjuries rasulling from Employee vehicle accidents
km raterkm  |[TOTAL
fatalities | 2.31E+08| 8.98E-09] 2.07TE+D1
injuries 2.31E+03| 7.14E-07] 1.65E+03
| i 1
Cumulative fatafitiesfinjuries from traffic impacis
transport _jemployee {TOTAL
FATALITIES 5.37E+00] 2.07E-+01] 2.61E+01
INJURIES 8.35E+01| 1.855+03( 1.73E+03
CONSTRUCTION ACCIDENTS
rale person-yr
TRC = 9.75E-02] 3.09EHM = 3011775
LWC = 2,45E-02| 3,00E404 {= 756.805
Fatality = | 3.20E-05| 3.09E+04|= 0.98848
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-02| S47E+04 = 1203.4
LWC > 1.10E-02| 5.47E+04|= 601.7
Fatalty = | 3.20E-05| 547E+34[= 1,7504
TOTALS
INJUR 5.95E+03
“[FATAL | 2.88E+01

Page 2




Sheet2

i | [
EX SITU NQ SEPARATIONS ALTERNATIVE
VITRIFICATION
RETRIEVAL
Wasle Transpont total
Onsile Treck 1.25E+04 | Total 1.25E+04
Construction
Offsite Truek {rips/yr krnvtrip yr {otal
concrete 4,80E402] 1.40E+02] 2.00E+01] 1.234E+06
raw material 4,50E+01] 8.00E+0D2] 2.00E+01] 7.20E+05
equipment] 2.50E+01] 1.00E+D4( 2.00E+01{ 5.00E+08
{miscellanesus 5.20E+03| 1.40E+02| 2.00E+01] 1.46E+07
steal W314 5.30E+01| B.00DE+D2 4.24E+04
cement/mise W-314 1.53E+02| 1.40E+02 2.14E+04 |Total 2.47E+07
Offsite Raill | irlpstyr  {kmtrip  yr otal
|raw material 1.00E+01{ 8.00E+02| 2,00E+01} 1.60E+05|Total 1.60E+05
Onsite Truck |
|borrow W-314 1.38E+03] 1.00E+01 1,38E+04 [ Tolal 1.38E+04
VITRIFICATION
Construciion
Onsie Truck trips kmitrip totat
borrow 1.18E+05] 1.00E+D1 1.18E+061 Total 1.1BE+DS
Offsite Truck trips kvtrip total
Try Cities 4.3BE+04} 1.40E+02 6.13E+08
Pertland/Seatile 4.34E+04} 8.00E+02 34TEHT
[ tripsiyr __tkmfrip  Iyr
miscellaneous 5.20E+033| 1.40E+02} 5.50E+00| 4.00E+06(Total 4.49E-+07
Processing
Cffsite Truck tripsiyr krrfrp ¥T total
]Podandn'Seame 4.17E+02| B.00E+D2| 1.50E+01| 5.00E+06
miscellanecus 6.85E403] 1.40E+02] 1.50E+01| 1.44E+07|Total 1.94E+07
Offsite Rail idpshyr kmitrip yr total
Portland/Seattle 1.03E+02] 8,00E+02| 1.50E+01| 1.24E+06|Tctal 1.24E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmitrip tota
‘Yucca Mountain 1.47E+04| 4.28E+03 6.20E+07 |Total 6.29E+07
CLOSURE
Onsite Truck cu yd trip/cu yd {kmitrip {otal
fill 9.B5E+05] 1.00E-01| 1.00E+01| 9.B6E+05
siit 4.93E+05| 1.00£-01{ 3.00E+01] 1.48E+06
dprap 8.35E+05| 1.00E-01] 3.20E+01] 2.67E+06
ag/sand 5.43E+05] 1.00E-01] 1.00E+01] 5.43E+05|Total 5,68E+06
GROUT FILL IMUST
Qnsite Truck sandigravel 2.20E403| 1.00EHN 2,20E+)4 | Total 2.20E+04
Offsite Truick cement 4,63E+02| 1.40E+02 6.48E+04 | Total 6.4BE+04
Onsite Truck (km) 6.91E+H35
Onsite Rall (k) 0,00E+00
Offsite Truck (km) 8.60E+07
Offsite Rail (k) 6.43E4+07
!
EMPLOYEE VEHICLE
Retrieval person-yr [tipfyr kmArip car pool  |total
|Const. 1.06E+04| 2.608+02] 1.4DE+02] 741E-01| 2.86E-+D8
IOps 3.15EH)4| 2,60E+02| 1.40E+02| TA1E-01| B.S0E+0S
Vitrification
[Const. 1.4BE+04| 2.60E+02| 1.40E+02| 7.41E-01| 3.99E+08
{0ps 5.78E+03] 2.60E+02| 1.40E+02] 7A41{E-01] 2,64E+08
Closure 4.62E+02] 2.60E+02] 1.40E+02] 741E-01{ 1.25EH+07
W-314 1.63E+02] 2.60E+D2{ 1.40E+02{ 7.41E-D1] 4.40E+05{Total 1.832E+09
[totat 6.73E+04
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Sheet2

Distance traveied in population zones ‘
Urban Offsite km [zone fraction Onsife TQTALS
Truck 8.60E+0T| 6.00E-02 4.30E+06
Rail 6.43E+H)7| 5,00E-02 3,22E406
Suburban
Truck B.6UE+DT]| 5,00E-02 B.91E+06}| 1.12E+07
Rail 6.43E+07| 5.C0E-02 3.22E+06
Rural
Truck 8.60E+07| 9.00E-01 T.74E+07
Rail 6.43E+07] 9.00E-01 5.719E+07

I

I }

Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km tural km
truck rail truck rail truck rail
4,30E+08] 3.22E+06] 1.12E+07| 3.22E+36] 7.74E+07| 5.78E-+H07
uchan truck favkm 7.50E-09] 3,22E-02
urban fruck indion 3.70E-07] 1.59E+00,
urban rail fat/km 1.70E-08 S5ATE-D2
urban rail injfkm 3.30E-08 1,06E-01
sub truck fat.km 1.30E-08 1.46E-01
sub truck inf’km 3.80E-07 4,26E+00
sub rail fatkm 1.70E-08 5.47E-02
sub rail inpkrm 3.30E-08 1.06E-01
rural fruck fakm 5.30E-D8 4,10E+00
rural truck inykm 8.00E-07 6.19E+1
rural rall fabt/km 1.70E-08 9,84E-01
rural rail inykm 3,30E-08 1.91E+00
TOTAL FATALITIES | 5.37E+00
TOTAL INJURIES 6.99E+01

f

Fatalities/injuries resulting from Employee vehicle accidents

km rate/km TOTAL
falalities | 1.82E+09| B8.98E-09] 1.63E+01
injuries 1.82E+09] 7.14E-07| 1.30E+03
| |
Cumulative fatalities/injuries from traffic impacts
- [transport lempicyee |TOTAL
FATALITIES 5,37E+00] 1.63E+01] 2.47E+01
INJURIES 6.99E+01{ 1.30E+03] 1,37E+03
CONSTRUCTION ACCIDENTS
rate person-yr >
TRC = 9.75E-02| 2,60E+04}= 2.54E+03
LWC = 2.45E-02| 2.60E+04[= 6.38E+02
Fatality = | 3.20E-05| 2.60E+04i{= 8.33E-01
OPERATION ACCIDENTS
rale person-yr
TRC = 2,20E-02| 4. 13E+04|= 9,08E+02
LWC = 1,10E-02] 4.13E+04[= 4.54E+02
Fatality = | 3.20E-05{ 4.13E+04|= 1,32E-+H00
TOTALS
INJUR 4.81E+03
FATAL 2 3BE+D1
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] -
EX SiTU EXTENSIVE SEPARATIONS ALTERNATIVE
RETRIEVAL
Waste Transpan 1otal
Onsie Truck 1.25E404 [Total 1.25E+04
[
Construction
Offsite Truck trips/yr kmftrip total
concrete 4,80E+02| 1.40E+02| 2.00E+01] 1.34E+D6
raw material 4.50E+01] 8.00E+02] 2.00E+01] 7.20E+05
equipment] 2.50E+01{ 1.00E+04| 2.00E+01 | 5.00E+06
miscellanecus 5.20E+03] 1.40E+02| 2.00E+01| 1.46E+07
steel W-314 5.30E+01] 8.00E+02 4,24E+04
cemant/misc W-314 | 1.53E+02| 1.40E+02 2, 14E+04 ] Total 217E+07
Offste Rail | tripsiyr  [keitip Ty total
Jraw material 1.00E+01] 8,00E+02| 2.00E+01] 1.60E+05|Total 1.60E+35
Onsite Truck
thorrow 1.38E+03{ 1.00E+N 1.3BE+04 [ Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmiirip {otal
Tborrow 2.12E8+H)5] 1.00E+D1 2.12E+06]Totat 2,12E+Hl6
I
Offsile Truck {rips krnirip {otal
Tri-Cities 1.07E+05] 1.40E+02 1.50E+07
Portland/Seattle 2.62E+04| 8.00E+02 2,10E+07
tripsfyr  lkmftrip  |yr
miscellaneous 5.20E+03] 1.40E+02] 9.00E+00| 6.55E+06| Total 4,25E+07
Processing
Qffsile Truck tripsiyr kmvrip T total
glassformer/chem 2.17E+03] B.00E+02] 1.50E401] 3.30E307
miscellaneous 5,20E+03| 1.40E+02] 1.90E+01) 1,38E+07|Tolal 4.68E+07
Offsita Rall lripsfiyr  |kenfrip [yr tolal
glassformer/chem 6,77E+02| 8,00E-+32| 1,80E+01| 1,03E+07|Total 1.03E+07
I
VITRIFIED HLW TRANSPORT
Offsite Rail | trips knnitrip total
Yucea Mountain 4.00E+01| 4.28E+03 1.71E+H05|Total 1,71E+05
CLOSURE
Onsite Truck cu yd trip/cu yd  [kmitrip total
fill 9,86E+05] 1.00E-01| 1.00E+01| 9,.86E+05
sitt 8.53E+05| 1.00E-D1| 3.00E+01]{ 2,56E+06
riprap 1.22E+06| 1.00E-01| 3.20E+01[ 3.20E+08
ag/sand 1.00E+06| 1.00E-01] 1.00E+H | 1,00E+05|Total B.45E+()5
GROUT FILL IMUST .
Onsite Truek sandigravel | 2.20E403] 1.00E+H 2,20E+04|Total 2.20E+H04
Offshe Truck cement 4.635+02] 1.40E+02 6,4BE+04]Total 6,4BE+D4
i
Onsite Truck (km) 1.06E+07
Onsite Rail (km) o]
Offsite Truck (km) 1.11E+08
Offsite Rall {(km) 1.06E+07
EMPLOYIEE VEHICLE
Retrieval person-yr_|tripfyr kmirip car pool |total
[Const. 1.08E+04| 2,60E+02| 1,40E4+02| 7.41E-01] 2.86E+08
1Ops/D&D | 3. 74E+404| 2.60E+02]| 1.40E+02] 7.41E-01] 1.01E+D9
Vitrification
|Const. 2.58E+04| 2.60E+02]| 1.40E+02[ 7.41E-01{ 6,96E+08
|Ops/D&D | 6.95E+03] 2.60E+02{ 1.40E+02| 7.41E-01] 1.87E+08
Closure 4.90E+02| 2. 60E+02| 1.40E+02| V.41E-01{ 1.32E+07
total 8.12E+04 Total 2.19E+09
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i
Distance fraveled in population zones
Urban Offsite km [zone fraction Onsite  |[TOTALS
Truck 1.11E+08] 5,00E-02 5.55E-H16
Rail 1.06E+07] 5.008-02 S.E+0S
Suburban
Truck 1.11E+08] 5.00E-02 1.06E+07| 1,62E+07
Rail 1.06E+07| 5.00E-02 5.31E+05
Rurad
Truck 1.11E+08| 5.00E-01 1.00E+08
Rail 1.06E+07| 9.00E-01 9.56E+06

] ! l ! ]

Fatalities/Injuries resitting from Truck and Rall transportation accidents

urban km suburban km rural km

tiuck rail truck rai fruck rail

5.55E+H05| 5.31E+05] 1.62E+07| 5.31E+05{ 1.00E+08| 8.56E+08

Urban truck fat/km 7.50E-09| 4.16E-D2

urban truck inlkm 3.70E-07| 2.05E+00

urban rail fatkm 1.70E-08 9.03E-03

urban rail Inj'km 3.30E-08 1.75E-02

sub truck fat km 1.30£-08 2.10E-01

subs truek Infkm 3,80E-07 5.14E+00

sub rail fatkm 1.70E-08 9,03E-03

sub rail infkm 3.30E-08 1,75E-02

rural truck fat/km 5.30E-08 5.30E+00

rural treck Inffkm 8.00E-07 8.00E+01

rural rail fat/km 1.70E-08 1.838-01
rural rail Infkm 3.30E-08 3.15E-01

TOTAL FATALITIES | 5.73E+00
TOTAL INJURIES 8.85E+01

Fataities/Injuries resulting from Employee vehicle accidents

km rate/km_ |TOTAL
fatalities | 2.15E+08| 8.98E-09] 1.97E+01
injuries 2.18E+09} 7.14E-07] 1.56E+03

Cumulative fatalilies/injuries from traffic impacis

transport lemployee [TOTAL
FATALITIES 5.73E+00| 1.87E+D1} 2548401
INJURIES 8.85E+01| 1.56E+03[ 1.65E+03

CONSTRUCTION ACCIDENTS
rate persoa-yr

TRC = 9.75E-D2| 3.69E+)4 = 3596.775
LWC = 245E-D2| 3,68E+04 |= 903.805
Fatality = | 3.20E-05] 3.68E+H)4(= 1.18048
OPERATION ACCIDENTS
rale person-yr
TRC = 2.20E-02] 4.44E+04|= 9757
LWC = 1.10E-02] 4.44E404 )= 487.85
Fatality = | 3.20E-05] 4.44E+04]= 1.4192

TOTALS

INJUR 6.23E+03

FATAL 2.80E+D1
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] { |
IN SITU VITRIFICATION ALTERNATIVE
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
Total 0.00E+00
Consiruction - (W-314)
Offsie Truck trips kenvtrip total
.
steel 5.30E+01| 8.00E-+2 4.24E+04
cement 1.00E+02| 1,40E+02 1.40E+34
miscellansous 5,30E+01| 1.40EH)2 7.42E+03
- Total 6.3BE+04
Onsite Truck irips krnutrip tolal
bormow 1.385+03| 1.00E-HM 1.38E+04
Total 1.38E+04
WITRIFICATION
Consiruction
Onsite Truck irips kenirip total
[borrow 2,12E+035] 1.00E+HH 2.12EHS
| Tolal 2.12E+H16
Offsite Truck tipsiyr  [kmitrdp |y total
|miscallanecus 5.20E+03| 1.40E+02] 1.90E+01] 1.38E+D7
Total 1.38EHD7
Critsite Rail cars tripfcars  |[kmvtrip  |total
steel 2.60E+03| 5.00E-02 B.00E+02{ 1.C4E+05
cement 1.70E+03| 5.00E-02| 8.00E+02{ 6.80E+04
Total 1.72E+05
Processing
Otfsite Truck ripsiyr krtrip |y total
{miscellaneous 5.20E+03] 1.40E+02{ 1.20E+01] B.74E+06
Total 8.74E+06
Offsite Rail tripsiyr  [kmitrip ¥ total
Tehem, 4. 0E+00| 8.00E+02] 1.20E+01] 3.84E+04
Tolal 3.B4E+04
Grout Fill IMUSTs (otrtside tank farm areas)
Onsite Truck | trips kmitrp total ]
Tsand/gravel 7.70E+02| 1.00EHHN 7.70E+03| Total 7.70E+03
Qffsite Truck trips kmitrip total
jcement 1.60E+02| 1.40E+D2 2.245+04| Tolal 2.24E+04
CLOSURE
Cnsite Truck cu yd {rip/cu yd  |kerip total
fill 0,00E+00] 0,00E+00{ 0.C0E+00{ 0.00E+0
silt 4.93E-++05) 1.00E-01] 3.00E+01] 1,48E+06
riprag 8,34E+05] 1.00E-01] 3.20E+01] 2.67E+06
agisand 5.43E+05] 1.00&-01{ 1.00E+01] 5.43E+05
Total 4.69E+06
Onsite Truck (km} 6.83E+05
Onsite Rail (k) [1]
Otfsite Truck {km) 2.27E+07
Oifsite Rail (km) 2.10E+D5
[
EMPLOYEE VEHICLE °
Routine person-yr [irip/yr kmtrip car poo] |total
VW-314 1.63E402| 2.60E+D2| 1.40E+D2} 7.41E-01] 440E+05
[Ops 1.83E+04 | 2,60E+02| 1.40E402] 7.41E-D1} 4.54EH)S
Vitrification
|Const. 2.20E+04| 2,60E+02| 1.40E+02| 7.41E-01] S.93E+08
|Ops/BED | B.0SE+03| 2.60E+02| 1.40E+02] 7.41E-01| 2.17E+08
Closura 3.1SE+D2] 2.60E+02| 1.40E402| 7.41E-D01| B.60E+06
Total 1.32EHS
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1 ] t
Distance traveied in populstion ones
Urban Offsite km [zone fraclion Onsita TOTALS
Truck 2.27E+07| 5.00E-02 1.13E+06
Rail 2.10E+05} 5.00E-02 1.05E+04
Suburban
Truck 2.27E+07] 5.00E-02 6.83E+06] 7.97E+08
Rail 2.10E+05] 5.00E-02 1.056+04
Rural
Truck 2.27E+07| 9.00E-01 2.04E+07
Rail 2 10E+05] 5.00E-01 1.85E+05

I

Fatalitles/Injuries resulting from Truck and Rait transporation accidents

urban km suburban km rural km
truck rail truck rail truck rail
1.13E+08] 1,05E+04{ 7.97E+06{ 1.05E+D4| 2.04E+07{ 1.89E+05
urban truck fat/km 7.50E-09] B,50E-03
urban truck injkm 3.70E-07| 4.18E-01
urban rail fatkm 1.70E-08 1.79E-04
urban rafl Injfkm 3.30E-08 347E-04
sub truck fat.km 1.30E-08 1.04E-01
sub truck injkm 3.80E-07 3,03E+00
sub rajl fatkm 1.70E-08 1.79E-04
sub rall injkm 3.30E-08 3.47E-04
rural druck fatken 5,30E-08 1.08E+00
rural fruck Inkm 8.00E-07 1.638+01
rural rail fat’km 1.70E-08 3.22E-03
rural rail in]’km 3.30E-08 §.25E-03
TOTAL FATALITIES | 1.20E+00
TOTAL INJURIES 1.886+HH
Fatalities/Injuries resulting frorn Employee vehicle accidents
km rale/km  JTOTAL
falaliies | 1.32E+09] 8.98E-08| 1.18E+D1
injuries 1.32E+09] 7.14E-07 8.40E+02
{ I
Cumulative fatalitiesfinjuries from traffic impacts
| transport jemployes [TOTAL
FATALITIES 1,20E+001 1.18E+01| 1.30E+01
INJURIES 1.98E+01{ 9.40E+D2| 9.60E+02
CONSTRUCTION ACCIDENTS
rale PErson-yr
TRC = 9,75E-02] 2.25E+04 |= 2191.935
LWC = 2.45E-02| 2.25E+H4]= 550.809
Fatality = | 3.20E-06| 2.25E+04[= 0.719424
OPERATION ACCIDENTS
rate person-yr
TRC = 2,20E-02| 2,64E+04|= 575.7
LWC = 1.10E-02| 2.64E+04|= 289.85
Fatality = | 3.20E-05| 2.84E+04|= 058432
TOTALS
INJUR 3,732403
FATAL 1.46E+01
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I I
NO ACTION ALTERNATIVE
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
| Total 0.00E+00
Construction
Offsite Truck tripsfyr  |kmitrip  |yr total
concrete 0.00E+00{ 0.00E+00]| 0.00E+00| 0.00E+00
raw material 0.00E+00{ 0.00E+00Q] 0.00E+00| 0.00E+00
equipment] 0.00E+00] 0.00E+00] 0.00E-+00| 0.00E+00
miscellaneous 0.00E+00{ 0.00E+00] 0.00E+00| 0.00E+00
Total 0.00E+00
Offsite Rail tripsfyr  jkmvtrip yr {otal
raw material 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Total 0.00E+00
ROUTINE
Construction
Onsite Truck trips kmiirip total
borrow 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
Offsite Truck tripsfyr km/trip yr total
miscellaneous 0.00E+00| 0.00E+00{ 0.00E+00] 0.00E+00
trips km/trip
Tri-Cities 0.00E+00| 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00
QOnsite Truck (km) 0,00E+00
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 0.00E+00
Offsite Rail (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |trip/yr kmitrip carpool  |total
Const, 0.00E+00 0.00E400
Ops 1.04E+05| 2.60E+02{ 1.40E+02| 7.41E-01| 2.81E+09
Total 2.81E+09
! |
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truek 0.00E+00| 5.00E-D2 0.00E+D0
Rail 0.00E+00| 5.00E-02 0.00E+D0
Suburban
Truck 0.00E+00| 5.00E-02 0.00E+00] 0.00E+00
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 0.00E+00| 9.00E-09 0.00E+00
Rail 0.00E+00] 9.00E-01 0.00E+00
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Fatalities/injuries resuiting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
0.00E+00} 0.00E+00{ 0.00E+00| 0.00E+00} 0.00E+001 0.00E+Q0
urban truck fat/km 7.50E-09] 0.00E+00
urban truck inj/km 3.70E-07} 0.00E+00
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 0.00E+00
sub fruck Inj/km 3.80E-07 0.00E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail injkm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 0,00E+00
rural truck inffkm 8.00E-07 0.00E+00
rural rail fat/km 1.70E-08 0.00E+00
_ |rural rail injfkm 3.30E-08 0.00E+00
TOTAL FATALITIES | 0.00E+00
TOTAL INJURIES 0.00E+00

I

Fatalities/Injuries resulting from Employee vehicle accidents

km ratefkrn  [TOTAL
fatalities | 2,81E+09( 8.98E-09| 2.52E+01
injuries 2.81E+09| 7.14E-07| 2,00E+03

|

Cumulative fatalities/injuries from trafiic impacis

transport lemployee |TOTAL
FATALITIES 0.00E+00| 2.52E+01| 2.52E+01
INJURIES 0.00E+00{ 2.00E+03]| 2.00E+03
CONSTRUCTION ACCIDENTS
rate person-yr
TRC= 9.75E-02| 0.00E+004= 0
LWC = 2.45E-02| 0.00E+00|= 0
Fatality = | 3.20E-05| 0.00E+00|= 0
OPERATION ACCIDENTS .
rate person-yr
TRC = 2.20E-02| 1.04E+05]= 2288
LWC = 1.10E-02( 1.04E+05|= 1144
Fatality = | 3.20E-05[ 1.04E+05|= 3.328
TOTALS
INJUR 4.29E+03
FATAL 2.85E+01
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REP/PC (Ver 4.0) — MGMT REPORT 3 GRAPHICAL PRIORITY PROFILE : 03-20-96

DATA : ExSitu/InSituCombo w/o RF Case09
MODEL : BASIC MODEL (SUMMATION)

TOTAL PROB OF NET EFFECT OF
EXPENSE OVERRUN FROZEN ELEMENTS
19516 66 PCT 0 = .0 PCT
NUM ELEMENT UNIT CORRECT . PROTECT
1 current operations = ee—————e | bbb
5 Capital Treatment 00 @ seeeeeeeee—eo | ++ :
7 Operations Waste Ret. & Transfer = = =  ————————-—- | 4+
4 Capital Waste Ret. & Transfer = ——==- |+
8 Operations Treatment | 44+

NET EF?ECT OF FROZEN ELEMENTS l
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ONSITE DRY STORAGE ALTERNATIVE
ROUTINE
Construction
Onsite Truck trips km/trip total
borrow 1.00E+02| 1.00E+01 1.00E+03
Total 1.00E+03
Offsite Truck trips kmitrip total
encasement pipe 1.40E+01| B.00E+02 1.12E+04
WESF modification | 2.00E+02| 1.40E+02 2.80E+04
Total 3.92E+04
Capsule Transport
Onsite Truck | trips km/trip total
to dry storage 1.84E+02| 3.20E+01 5.89E+03
Total 5.89E+03
Onsite Truck (km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
Offsite Rail (km) 0.00E-+00
EMPLOYEE VEHICLE
Routine person-yr |iripfyr ken/trip car pool |total
Const. 2.10E+02] 2.60E+02| 1.40E+02| 7.41E-01| 5.66E+06
Packaging| 1.94E+02] 2.60E+02]| 1.40E+02| 7.41E-01| 5.23E+06
Storage 8.90E+02{ 2.60E+02| 1.40E+02| 7.41&-01} 2.40E+07
Total 3.49E+07
Distance traveled in population zones
Urban Offsite km {zone fraction Orisite TOTALS
Truck 3.92E+04| 5.00E-02 1.86E+03
Raif 0.00E+00| 5.00E-02 0.00E+00
Suburban
Truck 3.92E+04| '5.00E-02 6.89E+03| 8.85E+03
Rail 0.00E-+00| 5.00E-02 0.00E+00
Rural
Truck 3.92E+04| 9.00E-01 3.53E+04
Rail 0.00E+00| 9.00E-01 0.00E+00
| 1 I
Fatalities/Injuries resulting from Truck and Rait transportation accidents
[ [ [urban km [suburban km rural km '
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truck rall truck rail truck rail
1.96E+03{ 0.00E+Q0{ 8.85E+03] 0.00E+00} 3.53E+04] 0.00E+00
urban truck fat/km 7.50E-09] 1.47E-05
urban truck injfkm 3.70E-07| 7.25E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck inifkm 3.80E-07 3.36E-03
sub rail fat’km 1.70E-08 0.00E+00
sub rail infkm 3.30E-08 0.00E+00
rural truck fat’km 5.30E-08 1.87E-03
rural truck inj/km 8.00E-07 2.82E-02
rural rait fat/km 1,70E-08 0.00E+00
rural rail injfkm 3.30E-08 0.00E+00
TOTAL FATALITIES | 2.00E-03
TOTAL INJURIES 3.23E-02
l

|

|

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km [TOTAL
fataliies | 3.49E+07| 8.98E-08| 3.13E-01
injuries 3.48E+07| 7.14E-07| 2.40E+01

1

l

I

Cumulative fatalitiesfinjuries from traffic impacts

transport lemployee |TOTAL
FATALITIES 2.00E-03| 3.13E-01] 3.15E-01
INJURIES 3.23E-02| 2.49E+01| 2.50E+01
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9.756-02| 2.10E+02|= 20.475
LWC = 2.45E-02| 2.10E+Q02|= 5.145
Fatality = | 3.20E-05| 2.10E+02{= 0.00672
OPERATION ACCIDENTS
rale person-yr
TRC = 2.20E-02) 1.0BE+03]= 23.848
LWC = 1.10E-02] 1.08E+03)= 11.924
Fatality = | 3.20E-05| 1.08E+03|= 0.034688
TOTALS
INJUR 6.93E+01
FATAL 3.57E-01




Sheet7?

l I
COVERPACK AND SHIP ALTERNATIVE
ROUTINE
Construction
Onsite Truck trips km/irip total
borrow 0.00E+00| 0,00E+00 0.00E+00
Total 0.00E+00
Offsite Truck trips km/trip total
encasement pipe 0.0GE+00| 0,.00E+Q0 0.00E-+00
WESF modification | 2.00E+02| 1.40E+02 2.80E+04
Total 2.80E+04
Capsule Transport
Offsite Rail frips kmitrip total
Yucea 5.00E+00| 2.93E+03 1.47E+04
Total 1.47E+04
Onsite Truck (km) 0.GOE+Q0
Onsite Rail (km}) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04
EMPLOYEE VEHICLE
Routine person-yr Hripfyr km/trip car pool (lotal
Const. 1.00E+02| 2.60E+02| 1.40E+02| 7.41E-01| 2.70E+06
Packaging] 5.10E+01| 2.60E+02] 1.40E+02| 7.41E-01| 1.38E+06
Storage 9,00E+01] 2.60E+02] 1.40E+02| 7.41E-01| 2.43E+08
Total 6.50E+06
| 1
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2.80E+04| 5.00E-02 1.40E+03
Rail 1.47E+04| 5.00E-02 7.33E+02
Suburban
Truck 2.80E+04| 5.00E-02 0.00E-+00{ 1.40E+03
Rail 1.47E+04| 5.00E-02 7.33E+02
Rural
Truck 2 80E+04| 8.00E-01 2.62E+04
Rail 1.47E+04| 9.00E-01 1.32E+04
| i |
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck [rail truck fraif truck ' [rail
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| 1.40E+03| 7.33E+02] 1.40E+03| 7.33E+02| 2.52E+04| 1.32E+04
urban truck fat/km 7.50E-09| 1.05E-05
urban truck inj/km 3.70E-07] 5.18E-04 .
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-08
sub rail injfkm 3.30E-08 2.42E-05
rural fruck fat/km 5.30E-08 1.34E-03
rural truck injlkm 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 ) 2.24E-04
rural rail injfkm 3.30E-08 4,35E-04

TOTAL FATALITIES | 1.61E-03

TOTAL INJURIES 2,17E-02

| 1 | I

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km  {TOTAL

fatalities | 6.50E+06{ 8.98E-09; 5.84E-02

injuries 6.50E+06| 7.14E-07| 4.64E+00

Cumulative fatalities/Injuries from traffic impacts

fransport |employee |TOTAL

FATALITIES 1.61E-03| 5.84E-02{ 6.00E-02

INJURIES 2.17E-02| 4.64E+00{ 4.66E+00

CONSTRUCTION ACCIDENTS

rate person-yr
TRC = 9.75E-02| 1,00E+02|= 975
LWC = 2.45E-02| 1.00E+02(= 2.45
Fatality = | 3.20E-05| 1.00E+02|= 0.0032

OPERATION ACCIDENTS

rate person-yr
TRC = 2.20E-02| 1.41E+02|= 3.102
LWC = 1.10E-02] 1.41E+02|= 1.551
Fatality = | 3.20E-05| 1.41E+02(= 0.004512

TOTALS

INJUR 1.75E+01

FATAL 6.77E-02
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1 i
VITRIEY WITH TANK WASTE ALTERNATIVE
ROUTINE
Construction
Onsite Truck trips kmitrip total
borrow 0.00E+00{ 0.00E+00 0.00E+00
Total 0.00E+00
Offsite Truck trips kmitrip total
encasement pipe 0.00E+00| 0.C0E+00 0.00E+00
WESF modification | 2.00E+02| 1.40E+02 2.80E+04
Total 2.80E+04
Capsule Transport
Onsite Truck | trips km/trip total
to vitrification plant 1.84E+02| 3.20E+01 5.89E+03
Total 5.89E+03
Onsite Truck {(km) 5.88E+03
QOnsite Rall (k) 0.00E+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km}) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr jtripfyr kmitrip car pool  |tofa!
Const. 1.00E+02| 2.60E+02| 1.40E+02| 7.41E-01| 2.70E+06
Packaging| 5.10E+01{ 2.60E+02| 1,40E+02| 7.41E-01| 1.38E+06
Storage 9.00E+01] 2,60E+02| 1.40E+02| 7.41E-01| 2.43E+06
Total 6.50E+06
I
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2,80E+D4| 5.00E-02 1.40E+03
Rail 0.00E+00| 5.00E-02 0.00E+00
Suburban
Truck 2.80E+04| 5.00E-02 0.00E+00| 1.40E+03
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 2.80E+04| 9.00E-01 2.52E+04
Rail 0.00E+00| 9.00E-01 0.00E+00
! I | | I
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck [rail truck {rail truck ' [rall
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i 1.40E+03] 0.00E+00| 1.40E+03| 0.00E+00) 2.52E+04] 0.00E+00
urban truck fat/km 7.50E-08] 1.05E-05
urban truck inj/km 3.70E-07] 5.18E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub fruck fat.km 1.30&-08 1.82E-05
sub truck injlkm 3.80E-07 5.32E-04
sub raif fat/km 1.70E-08 0.00E+Q0
sub rail inj/km 3.30E-08 0.00E-+00
rural truck fat/km 5,30E-08 1.34E-03
rural truck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08] 0.00E+00
rural rail Inj/km 3.30E-08 0.00E+00
TOTAL FATALITIES | 1.36E-03
TOTAL INJURIES 2.12E-02
I

Fatalities/Injurtes resulting from Employee vehicle accidents

km rate/fkm  |TOTAL
fatalities | 6.50E+06{ 8.98E-09| 5.84E-02
injuries 6.50E+06] 7.14E-07| 4.64E+00

Cumulative fatalities/injuries from traffic impacts

transport |employee |TOTAL
FATALITIES 1.36E-03] 5.84E-02| 5.97E-02
INJURIES 2.12E-02| 4.64E+00| 4.66E+00
CONSTRUCTION ACCIBENTS
rate person-yr
TRC = 9.75E-02} 1.00E+02|= 9.75
LWC = 2.45E-02| 1.00E+02[= 2.45
Fatality = | 3.20E-05| 1.00E+02|= 0.0032
OPERATICN ACCIDENTS
rate person-yr
TRC = 2.,20E-02| 1.41E+02(= 3.102
LWC = 1,10E-02| 1.41E+02}= 1.551
Fatality = | 3.20E-05{ 1.41E+02|= 0.004512
TOTALS
INJUR 1.75E+01
FATAL 6.74E-02
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] }
INSITU_FILL AND CAP

Construction « (W-314)
Offsite Truck trips kmirip total
steel 5,30E+01{ 8.00E+02 4.24E+04
cement 1.005+02} 1.40E+02 1.40E+04
miscellaneous 5,30E+01} 1.40E+02 7.42E+03
Total 6.38E+04
Onsita Truck trips kmutrip T total
berrow 1,38E+03| {.00E+01 1.38E+04
Totat 1.38E+04
Grout Fill IMUSTs
Construction
Onsile Truck trips kmvirip {otal
{sandigravel 2 20E+03( 1,006+01 2.20E+04
Tolal 2.20E+04
Offsite Truck trips kmArip tatal
cement 4,63E+02| 1.40E402 6.48E+04| -
Porlland/Seatile 0.00E+00| 0.00E+00 0.00E+00
tripstyr  [kmArp _ yr
miscellaneous 0,00E+00] 0,00E+00| 0.00E+00| 0.00E+0
Total 6.48E+04
Processing
Offsite Truck tripshyr kmutrip yr lotal
glassformer/cham 0,00E+00| Q.00E+00{ 0.00E+00| 0.C0E+00
miscellaneous 0,00E+00] 0.00E+00] 0.00E+00{ 0.00E+CD
Tolal 0.00E+C0
Offsite Rail tripsiye  |kenrip yr fotal
\glassformer/chem 0.00E+00| 0.00E+00] 0.00E+00{ 0.00E+00
Total 0,00E+00
VITRIFIED HLW TRANSPORT
Offsite Rall | trips tkmisip total
Yucea Mountain 0.C0E+09{ 0.00E+30 0,00E+00
Total 0.00E+0H)
CLOSURE
Onsite Truck cu yd trip/cu yd  |kmtrip fotal
fill 0,03E+05] 1.00E-01{ 1.00E+01] 5.03E+05
st 4.93E+058 1.00E-01} 3,00E+01| 1.48E+06
riprap B.34E+D5| 1.00E-D1| 3.206+01] 2.67E+06
ag/sand 5 43E+05] 1.00E-01| 1.00E+01| 543E+05
Total 5.59E+083
Onsile Truck {km) 5.63E+08
Onsile Rail (k) [+]
Diffsite Truck {(km) 1.29E+05
COffsite Rail (km) 0.00E+00
EMPLO‘;EE VEHICLE
Routine person:yr_|triphr km/tip carpoot |lntal
fw-314 1.63E+02] 2 60E+02] 1.40EH02| 7.41E-01{ 4.40E+08
-IOps:‘D&D 2.39E+04| 2,60E+02] 1.40E+02| 7.41E-01] 645E+08
Fill Tanks with Gravel
{Const. 9,50E+01] 2.60E+D2| 1.40E+02| T.41E-01] 2.56E+08,
|Ops/D&D | 1.51E+03] 2.60E+02]| 1.40E+02] 7.41E-01| 4.07E+07
Closure 4,67E+021 2,60E+02| 1.40E+02| 7.41E-01| 1.26E+07
total 2,81E+04 Tatal 7.05E+08

Distanca traveled in population zones
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] !
Urban Offsite km {zone fraction Qnslte TOTALS
Truck 1.28E+05) 5.00E-G2 6.43E+03
Rail 0.00E+00] 5.00E-02 0.00E+00
Suburban
Truck 1.29E+05] 5.00E-02 5.63E+06| 5.64E+06
Rail 0.00E+00| 4.00E-02 0.00E+00
Rural
Truck 1.25E+05] 9.00E-01 1.16E+05
Rail 0.00E+00] 9.00E-01 0.00E+00
| I ] |
Faialillesfinjuries resulting from Truck and Rail transporiation accidenls
urban km suburbar ki rural km
truck tail truck rail truck il
B.43E+03] 0.00E+00| 5,64E+06] 0.00E+00F 1.16EH)5| 0.00E+00
urban truck fatkm 7.50B-09( 4.82E-05
urban truck Injikm 3.70E-07] 2.38E-03
urhan rail fatkm 1.70E-08 0.00E+00
wrban m@il infkm 3.30E-08 0.00E+00 !
sub fruck fatkm 1.30E-08 7.33E-02
sub truck injfkm 3.B0E-07 2.14E+00
sub rail fatkm 1.70£.08 0.00E+00
sub rall injfkm 3.20E-08 0.00E+00
rural truck fatkm 5,30E-08 6.14E-03
rural truck Injkm B.00E-07 9.26E-02
rurat rait fat/km 4.70E-08 0.00E+00
rural rait injkm 3.30E-08 0.00E+00
TOTAL FATALITIES | 7.95E-02
TOTAL INJURIES 2.24E+00
[ I I
Falaties/injuries resuiting from Employee vehicle accidents
km rate/km__ {TOTAL
fatalies | 7.05E+D8] 8.98E-09| 6.33E+00
injuries 7.05E+08] 7.14E-07| 5.03£+02
| i i
Cumulative fatalites/injuries fom traffic impacts
transport [employee {TOTAL
FATALITIES 795E-02| 6.33E+0Q] 6.41E+00
INJURIES 2.24E+00| 5.03E+02] 5.06EH)Z
| I
CONSTRUCTION ACCIDENTS
rate PRrSOM-yT
TRC = 9,75E-02| 7.25E+02[= 70.6875
LWC = 2 45E-02] 7.25E+D2[= 17.7628
Fatality = | 3,20E-05| 7.,25E+02[= 00232
QOFERATION ACCIDENTS
rale Person-yr
TRC = 2.20E-02) 2.54E+04 = 559.02
LWC = 1,10E-02| 2,54E+04]= 279.51
Fatality = | 3.20E-05] 2.54E+D4]= 0.81312
TOTALS
INJUR 1.14E+03
FATAL 7.25E+00
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1 |
EX SITU COMBINATION
RETRIEVAL
Waste Transport total
Onsite Truck 0.00E+DD
Construction
Offsite Truck tripsfyt _ |kmirp r {otal
concrete 2.40E+02| 1,40E+02] 2.00E+01| 6.72E405
raw maleral 2.25E+01| 8.00E+02] 2.00E+01| 3,60E+D5
equipment] 1,25EHH | 1.00E+04{ 2.00E+01 | 2.50E+08
imiscellanegus 2.60E+03} 1.40E+02] 2.00E+01| 7.2BE+08
steel W-314 5.30E-HM | 8.00EHD2 4.24E+04
{camant/misc W-314 | 1.53E+02| 1.40E+02 2.14E-+04 [Total 1.08E+07
Offsite Rail [ iripstyr  [kmfrip  |yr tolal
Jraw material 5.00E+00] 8.00E+02] 2.00E+01] 8.00E+04] Total 8.00E+D4
Onsite Truck |
|borrow W-314 1.38E+03] 1.00E+01 1.38E+04|Total 1.3BE+04
VITRIFICATION
Construction
Onsite Truck trips kmirip total
[barrow 8.40E+04| 1.00E+01 8.40E+05(Tolal 8.40E+05
| .
Offsite Truck irips kmutrip 1otal
concrete 2,30E+04 1.40E+02 J.22E+H06
stesl 9.10E+03| 8.00E+02 7.2BE+06
tripsfyr kenftrip ¥
miscellanecus 3.15E+03| 1.40E+02| 1,00E+01]{ 4.41E+06]Total 1.48E407
Processing
Offsile Truck tipsfyr  |kmAdp  lyr total
glassformer/ichem 1.30E+03] 8,00E+02) 1.90E+01) 1.98E+07
miscellaneous 2.60E+03] 1.40E+02| 1.90E+01] 6.92E+06|Total 2.67E+07
Offste Rall iripshyr  [kmvtrip T total
glassformer/chem 1.378+02| 8,00E+02] 1.90E+01] 2,08E+06 | Total 2.0BE+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips REMATP total
Yueea Mouptain 4,1BE+02{ 4.2BE+D3 1.78E+06|Total 1.T9E+Q6
CLOSURE
Onsita Truck cur yd tripfeu yd |kmitrip total
fill 9,36E+05] 1.00E-01] 1.00E+D1] 9.36E+05
st 6.67E+05] 1.00E-01( 3.00E+01] 2.00E+06
riprap 1.04E406| 1.008-01| 3.20E+01{ 3.33E+06
La__gfsand 7.78E+05F 1.00E-01( 1.Q0E+01| 7.78E+05] Total 7. 4EHIS
GROUT FILL IMUST
Onsite Truck sand/graveal 2.20E+03| 1.00EH)1 2.20E+04 | Total 2.20E+04
Ofisite Truck cement 4.63E+H02] 1.40E+02 6.48E-+04 |Total 6.48E+04
Onsite Truck (km) 7.92E4H06
Onsite Rail (km) 0.00E+00
Offsite Truek (km) 5.255H37
Offsite Rail (km} 3.95E+H06
EMPLOYEE VEHICLE
Retrieval person-yr |tripfyr kmdrip car pool  [total
|Const. 6.36E+03] 2.60E-+02{ 1.40E+02| 7.41E-01} 1.72E+08
|Qp=D&D | 2.24E+04{ 2.60E+02] 1.40E+02] 7.41E-01] 6.04E+08
Vitrification
|Const. 1.195+404| 2.60E+02] 1,40E+02| 7.41E-01| 3.21E+08
|0psDED | 1.04E+04| 2.60E+D2| 1.40E+D2| 7.41E-01{ 2.81E+D8
Fill tank
|Const. 5.70E-+01( 2.60E+02| 1.40E+02| 7.41E-01{ 1.54E+08
{OpsMaD | 9.06E+02{ 2.B0E+021 1.40E+02| 7.41E-01] Z.44E+07
Closure 5.74E+02] 2.60E+02] 1.40E+02| 7.41E-01| 1.55E+07
W-314 1.63E+02] 2.60E+02] 140E+02| 7.41E-01] 4.40E+06(Tola| 1.42E+09
[
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Distance traveled in population 2ones
Urban Offsite km {zona fraction Onsite TOTALS
Truck 5.25E+07| 5.00E-02 2.63E+H06
Rail 3.95E+06| 5.00E-02 1.98E+05
Suburban
Truck 5,25E+07| 5.00E-02 7.92E+06( 1.05E+07
Rail 3.95E+06] 5.00E-02 1.98E+05
Rural
Truck 5,25E+07] 9.00E-01 4,73E+07
Rail 3.95E+06| 9.00E-01 3.56E+06

I 1
Fatalties/Injuries resulting from Truck and Rail transpoertation accidents
urban km suburban km rural km

truck rail trick rail frugk rail

2.63E+06] 1.98E+035| 1.05E+07] 1.98E+05] 4.73E+07| 3.56E+06

wban fruck fatkm 7.50E-08{ 1.97VE-02
vrban truck injkm 3.70E-07| 9,72E-01

urban rall fat’km 1.70E-08 3.36E-03
jurban rall infkm 3.30E-08 6.52E-03

sub truck fat.km 1.30E-08 1.37E-01

sub truck Injkm 3.80E-07 4.01E+00

sub rail fatlkm 1.70E-08 3.365-03

sub rall infkm 3.30E-08 6.52E-03

reral truck fatkm £.30E-08 2.51E+00

rural truck inj/km 8.00E-07 3.78E+01

rural rail fat/km 1.70E-08 6.05E-02
rural rail in 3.30E-08 1,17E-01

TOTAL FATALITIES | 2.73E+00
TOTAL INJURIES 4.28E+1

Fatalitles/injuries resulting from Employee vehicle accidents

km rate/km  {TOTAL
fatzlities | 1.42E+09] 3.98E-09] 1.28E+M1
irjuries 1.42E+09| 7.14E-07| 1.02E+D3

I |

Curnulative fatalities/injurtes from fraffic impacts

transport femployes JTOTAL
FATALITIES 2.73E+00] 1.28E+)1| 1.55E+01
INJURIES 4,29€401| 1,02E+03| 1.06E+03

CONSTRUCTION ACCIDENTS

rale person-yr
TRC = S.75E-02| 1.91E+04]= 1.86E+03
LWC = 2.45E-02| 1.91E+D4|= 4.87E+D2
Fatafity = | 3.20E-05] 1.91E+04|= £.10E-01

OPERATION ACCIDENTS

raie perscn-yr
TRC = 2.20E-02| 3,37E+04|= T.42E+02
LWGE = 1.108-02| 3.37E+D4|= 3.71E+02
Fatalty = | 3.20E-05| 3.37E+04|= 1.08E+00

TOTALS

INJUR 3.66E+03

FATAL 1.72E+01
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LONG-TERM MANAGEMENT ALTERNATIVE
RETRIEVAL
Waste Transport .
Onsite Truck 0.00E+00
i Tota! 0.00E+00
Consfruction
QOffsite Truck tripsiyr knitrip yr total
concrele 0.00E+00]| 0.00E+00} 0.00E+00| 0.00E+00
raw material 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
squipment] 0.00E+00{ 0.00E+00] 0.00E+00{ 0.00E+00
miscellaneous 0.00E+00{ 0.00E+00| 0.00E+00] 0.00E+00
Total 0.00E+00
Qifsite Rail tripsfyr  tkmitrip yr total
raw material 0.00E-++00{ 0.00E+00{ 0,00E+00{ 0.00E+0D
Tolal 0.00E+Q0
ROUTINE
Construction
Onsite Truck trips kmitrip total
borrow 3.24E+04| 1.00E+D1 3.24E+05
Total 3.24E+05
Offsite Truck tripsfyr  (kmiirip yr {otal
miscellaneous 5.20E+03] 1.40E+02) 1.80E+01] 1.38E+07
trips km/trip
Tri-Cities 2.01E+04{ 1.40E+02 2.B1E+06
Portland/Seattle 7.75E+03] 8.00E+02 6.20E+08
Total 2.28E+07
Onsite Truck (k) 3.24E+05
Onsite Rail (km) 0.00E+00
Offsite Truck {(km) 2.28£+07
Offsite Rail (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |irip/yr kmitrip car pool |tolal
Const. 3.75E+03] 2.60E+02| 1.40E+02| 7.41E-01| 1.01E+08
Ops 1.04E+05{ 2.60E+02] 1.40E+02| 7.41E-01{ 2.81E+09| ~
Total 2.91E+09
f
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2.2BE+07| 5.00E-02 1.14E+06
Rail 0.00E+00{ 5.00E-02 0.00E+00
Suburban
Truck 2.28E+07| 5.00E-02 3.24E+05| 1.47E+06
Rail , Q.00E+00| 5.00E-02 0.00E+00
Rural
Truck 2.2BE+07| 9.00E-01 2.06E+07
Rail 0.00E+00] 9.00E-01 0.00E+00
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Fatalities/Injuries resulting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
1.14E+08| 0.00E+00]{ 1.47E+06} 0.00E+00| 2.06E+07| 0.00E+00
urban truck fatkm 7.50E-09| 8.57E-03
urban truck Injikm 3.70E-07] 4.23E-01
urban rail fat’/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1,30E-08 1.91E-02
sub truck injfkm 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+Q0
rurat truck fat/km 5.30E-08 1.09E+00
rurat truck inj/km 8.00E-07 1.64E+01
rural rail fatkm 1.70E-08 0.00E+00
rural rail injf/km 3.30E-08 0.00E+(00
TOTAL FATALITIES | 1.12E+00
TOTAL INJURIES 1.74E+01
I

i

Fatalities/Injuries resulting from Employee vehicle accidents

km rate/km |TOTAL
fatalities | 2.91E+08| 8.98E-09] 2.61E+01
injuries 2.91E+09] 7.14E-07| 2.08E+03

Cumulative fatalities/injuries from traffic impacts

transport |employee |TOTAL
FATALITIES 1.12E+00| 2.61E+01| 2.72E+01
INJURIES 1.74E+01| 2.08E+03| 2.09E+03
CONSTRUCTION ACCIDENTS
rate person-yr
TRC= 9,75E-02| 3.75E+03|= 365.625
LWC = 2.45E-02) 3.75E+03[= 91.875
Fatality = | 3.20E-05] 3.75E+03(= 0.2
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-02| 1.04E+05|= - 2288
LWC = 1.10E-02} 1.04E+05(= 1144
Fatality = | 3.20E-05} 1.04E+05|= 3.328
TOTALS
INJUR 4.75E+03
FATAL 3.07E+01 \
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! i ] [
TOTAL ALTERNATIVE PHASED IMPLEMENTATION 1 AND 2
RETRIEVAL
Waste Transpor {otal
Onsite Truck 1.25E+04 | Total 1.25E+04
I
Consiruction
Offsite Truck tripsfyr kmiirip vr {otai
conerete 4,80E+02| 1.408+02{ 2,00E+01] 1.34E+06
raw material 4.50E+01] 8.C0E+02{ 2.00E+01 | 7.20E+05
equipment| 2.50E+01| 1.005+04{ 2.00E+01| 5.00E+06
miscallanecus 5.20E+03| 1.40E+02] 2.00E+01] 1.46E+07
borrow {W-314} 1.3BE+03| 1.00E+01 1.3BE+04| Total 2.16E+07
]
Offsile Rail | tripsfyr  |kmitrip  dyr {otal
raw material 1.00E+01] 8.00E+02] 2.00E+01] 1.B0EHDS
steel (W-314) 5.30E+01{ B.COE+02 4.24E+04
cement {W-314) 1.00E+02] 1.40E+02 1.40E+04 | Total 2.16E+05
VITRIFICATION
Consiruction
Onsita Truck itips kmArip total
|borrow 1.44E+05] 1.00E+01 1.44E+08|Total 1.44E+06
Dtfsite Truck trips kmirp totai
concrete 2.61E+04] 1.40E+02 3.65E+06
steel 9.70E+03[ B.00E+D2 7.76E+06
miscellaneous 3.11E+H04| 1.40E+02 4_35E+05 | Total 1.58E+07
Processing
Offsite Truck trips kendirip {otal
glassformer/chem 1.65E+04| B.0UE+HD2 1.32E+07
miscellaneous 1.03E+05| 1.40E+02 1.44E+07
process materiat 3.00E+04] 1.40E+02 4,20E+06]Tctal 3.18EH7
Offsite Rall trips km#rip fotal
glassfermer/chem 3.00E+03] B.OOE+D2 2.40E+06{Tolal 2 40E+05
I
VITRIFIED HLW TRANSPORT
Offsite Rait__| rips kmArip 1otal
Yucca Mountain 8.35E+02| 4.28E+03 A57TE+DE|Tolal 3.57E+06
CLOSURE
Onsie Truck cu yd trpfeu yd Jkmdrip total
1l 9,.86E+05} 1.00E-01] 1.00E+01] 9.86E-H)5
sift 8.53E405} 1.00E-01| 3.00E+01} 2,56E+06
riprap 1.22E+H)5} 1.00E-01] 3.20E+01 | 3.90E-H}G
agfsand 1,00E+406} 1.00E-01] 1.00E+01| 1.00E+06
grout fill sand IMUST | 2.20E-H13} 1.00E+01 2,20E+04 [ Total 8.47E+06
Offsite Truck | irips kmrip {otal
|groutfill cement IMUS | 4.63E+02] 1.40E+02 6.48E-+H04 [ Tolal 6.45E+04
Ons#e Truck (km) 9,92E+05
Ons#e Rail {km) 0.00E+I0
Offsite Truck (krn} 6.53E+07
Offsite Rait (km}) 6.19E+06
[
EMPLOYEE VEHICLE
Phase { person=yr_[triphr kmrip car pool  |{otal
Const, 1.16E+04 | 2,.60E+02] 1.40E+02| 7.41E-01| 3.13E+08
Ops/D&D | 6.77E+03] 2.60E+02] 1.40E+02| 7.41E-01| 1.83E+08
Phase 2
Canst, 1.98E+04 | 2,60E+02] 1.40E+02| 7.41E-01]| 5.34EH)8
Dps/D&D | 4.91E+04] 2.60E+02] 1.40E+02| 7.41E-01] 1.32E+09
Total 2,358+H09
| ! 1 | ! I { i !
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Distance traveled in population zones

Urban Offsite km |zone fraclion Onsie TOTALS
Truck 5.93E+07] 5,00E-02 3.46E+06
Rail 6.15E+06) 5.00E-02 3.10E+05
Suburban
Truck 6.53E+07| 5.00E-02 9.92E+H06] 1.34EHDY
Rail 6.18E+06{ 5.00E-02 +{ 3.10E+H05
Rural
Truck 6.43E+07] B8.00E-01 6.24EH07
Rail 6.15E+06{ 9.00E-01 5.57EH6

FatalitiesAinjuries resulting from Truck and Rail transporation accidents

urban km suburban km rural km
truck rail truck rail inick rail
3A46E+H06] 3.10E+05] 1.34E+07| 3.10E+05] 6.24E4+07| 5.57E+H0S
urban truck fatkm 7.50E-09] 2.60E-02
urban truck injkm 3.70E-07] 1.2BE+00
urban rail fatkm 1.705-08 5.26E-03
urban rail injkm 3.30E-08 1,02E-02
sub truck fat.km 1.30E-08 1.74E-01
sub truck Injkm 3.80E-07 5,08E4+00
sub rail fatkm 1.70E-08 5.26E-03
sub rail inykm 3,30E-03 1.02E-02
rural fruck fat/km 5,30E-08 3.31E+00
rural fruck injkm B,0OE-07 4.88E+01
rural rail fatkm 1.70£-08 94TE-02
rural rail Inf’km 3.30E-08 1.84E-01
TOTAL FATALITIES | 3.81E+30
TOTAL INJURIES 5.65E+01

Fatalittes/Injuries resuliing from Employee vehicle accidents

km ratefkm | TOTAL
fatalities | 2,35E+09| 8.88E-09| 2.11E+01
injuries 2.35E+09| 7.14E-07] 1.66E+03

!

1

Curnulative fataifties/fin[urles from tratfic impacis

transport jermployee

TOTAL

FATALITIES 361EH00] 2.11E401] 2.47EHN
INJURIES 5.65E+01] 1.68E403| 1.74E403
|
CONSTRUCTION ACCIDENTS
rales person-yr
,|TRC= 9,75E-02] 3, 14E+D4 |= 30615
LWC= 2.45E-02| 3,14E+HM4 = 769.3
Fatality = | 3.20E-05| 3.14E+04(= 1.0048
OPERATION ACCIDENTS
rale person-yr
TRC = 2.20E-02] 5.55E+04|= 1229.14
LWC = 1.10E-D2{ 5.59E4+04 [= 6514.57
Fatality = [ 3.20E-05| 5.58E+04|= 1.78784
TOTALS
INJUR 6.03E+03
FATAL 2.75E+01
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I |
PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE
RETRIEVAL
|
WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsite Truck trips kmitrip total
[borow 1.38E+03] 1.00E+D0 1,38E+03{Total 1.38E403
L
Offsite Truck
stes| 5.30E+01| 8.00E-H}2 4.24E+04
cement 1.00E+02| 1.40E+02 1.40E+04 |Total 5.64E+04
VITRIFICATION
Construstion
Onsite Truck trips kmtrip total
fhorrow 1.96E+03{ 1.00E+01 1,96E+04 [Total 1.96EH4
Cffsite Truck trips kmArip total
concrete 1.20E+03] 1.40E+02 1.88E+H)5
steaf 7.32E403{ 8.00E+02 5.86EHXS
miscellaneous 3.18E+03{ 1.40E+02 4.45E+H05{Total 6,47E+06
Processing .
Offsite Truck trips km#rip {otal
glassformer/chem 3.50E+03) B,00E+02 2.80E+06
glassformer/chem 3.57E+03| 1.408+02 5.00E+05
miscelianeous 5.20E+04| 1.40E+02 7.2BE+Hi6|Total 1.06E+07
Offste Rail | trips kmiirip total
glassformer/chem 2.18E+02| 8.00E+D2 1,74E4+05{Total 1.74E+05
|
VITRIFIED HLW TRANSPORT
SITE RESTORATION
Onsite Truck trips kmArip total
contaminated waste | 1.50E+03| 1.61E+HM 2.42E+04
nencont, wasle 6.23E+04| 1.61E+01 1.00E+06 | Total 1.03E+086
GROUT FILL IMUST
|
Onsile Truck {km) 1.06E+06
Dnsite Rail (k) 0.00E+D0
Offsite Truck (km) 1.71E+07
Ofisite Rall {(km) 1.74E+05
]
EMPLOYEE VEHICLE
person-yr |irip/yr kmilrip car pog!  [total
Const. 1.07E404 | 2,608+021 1.40E+02| 7.41E-01| 2.85E+0B
Ops/DaD | 6.93E+03| 2,60E+02] 1.40E+02| 7.41E-01} 1.87E+08|Total 4.76E-+H18
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] ] i
! I
Distance fraveled In population zones e
Urban OffsHe km Jzone fraction Onsite TOTALS
Truck 1.71E+07{ 5.00E-02 8.55E+05
Rail 1.74E+05] 5,00E-02 8.72E+03
Suburban
Truck 1.71E+07| 5.00E-02 1,05E+06{ 1.90E+H06
Rail 1.74E+05| 5.00E-02 B8.72E+03
Rural
Truck 1. 71E+07]| 9.00E-01 1.54EH07
Rail 1.74E+05] 9.00E-01 1.57E+05
L]

Fatalitias/Injuries resulting from Truck and Rail fransportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
8.556+05| 8.72E+03] 1.90E+06) 8.72E+03] 1.54E+07| 1.57E+05
urban truck fatikm 7.50E-09] 6.41E-03
urban truek infkm 3.70E-07] 3.16E-01
vrban rall fat/km 1.70E-08 1.48E-04
urban rall inj’km 3.30E-08 2.8BE-04
sub fruck fat.km 1.30E-DB 247E-02
sub truek infkm 3.80E-07 7.23E-01
sub raif fat’km 1,70E-08 1.4BE-04
sub rait injkm 3.30E-08 2.8BE-04
rurat truck fat/hkm 5.30E-08 8.16E-01
rural truck injkin B,00E-07 1.23E+01
rural rail fatkm 1.70E-08 2.67E-03
rural rail injfkm 3.30E-08 5.18E-03

TOTAL FATALITIES | 8.50E-01

TOTAL INJURIES 1.34E-+01

Fatalibes/Injurises resulting from Employee vehicle accidents

km rate/km  |[TOTAL

fatalities | 4.76E+08| B.58E-09| 4.27E+D

injuries 4.76E+08] 7.14E-07| 3.40E+02

Cumulative fatalities/injuries from traffic impacts

transport lemployes JTOTAL

FATALITIES 8.50E-01} 4.27E+00| 5.12E+00
INJURIES 1.34E+01 | 3.40E+02| 3.53E+02
CONSTRUCTION ACCIDENTS
rate Person-yr
TRC = 5.75E-02] 1.07EH)4|= 1043.25
WG = 2 45E-02] 1.07E+04|= 262.15
Falality = | 3.20E-05] 1.07EH)4|= 0.3424
OPERATION ACCIDENTS
rats person-yr
TRC = 2.20E-02| 6.93EH03[= 152,46
LWC = 1.10E-02) 6.93E+H}3 = 76.23
Fatality = | 3.20E-05/ 6.93E+03|= 0,22176

TOTALS

INJUR 1.55E+03

FATAL 5,68E+00
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| 1
EX SiTU NO SEPARATIONS ALTERNATIVE
CALCINATION _
RETRIEVAL
Waste Transport total
Onsite Truck 1,255+04 | Total 1.25E+04
|
Construction
Offsite Truck tripsiyr kmtrip yr total
jconcrete 4.80E+02| 1.40E+02| 2.00EHI1| 1.24E+06
raw material 4.50E+01] 8.00E+D2} 2.00E401| 7.20E+05
equipment | 2.50E+01| 1,00E+04| 2.00E+01| 5.008+06
miscellaneous 5 20E+03| 1.40E+02| 2.00E+01] 1.45E407
stoel W-314 5,30E+01] 8.00E+H02 4.24E+04
comentmisc W-314 | 1.53E+02| 1.40E+02 2,14E+04 | Total 217E+07
Offsits Rail | fripshyr  [kmvirip  |yr total
[raw material 1.00£+01] 8.00E+02] 2.00E+01| 1,60E+05|Total 1.60E+05
Onsie Truck |
|bomow W-314 1.38E+03{ 1.00E+H 1.38E+04 |Total 1.38E+04
CALCINATION
Construction
Onsite Truck N trips krvirip 1otal
borrow 3.30E+04] 1.00E+01 3,30E+05 ] Totai 3,30E+05
Offsite Truck trips kmirip total
Try Cities 3.40E+04] 1.40E+02 4.766+06
Portland/Seattle 1.07E+04| B.00E+D2 8,56E+06
pshyr  [kmAdp  |yr
miscellanecus 5.20E+03| 1.40E+02] 5.50E+00| 4.00E+06|Total 1.73EHT
Processing
Otfsite Truck tripsiyr krnitrip P total
Portand/Seatlie 8.87E+02] 8.00E+02{ 1.50E+01| 1.06E+07
miscallansous 5.20E+03] 1.40E+02] 1.50E+01} 1.09E+07|Total 2,16E+07
Offsile Rall tripslyr kmtrip yr total
Portland/Seattis 1.03E+02| 8.00E+D2]| 1.50E+Q01} 1.24E+H06|Tolal 1.24E+051
i
CALCINED HLW TRANSPORT
Offsite Rail | tips km/trip total
Yucea Mountain 4,15E+03| 4.28E+03 1.7BE+D7 | Total 1.78E+07
CLOSURE
Onsite Truck cu yd trip/eu yd [kmdrip  [tolal
fill 9.86E+05] 1.00E-01} 1.00E+01] 9.86E+05
sitt 4.935+05] 1.00E-G1} 3.00E+01]| 1.48E+06
|[riprap 8,356+05] 1.00E-01{ 3.208+01| 2.6TE+DE
agfsand 543E+05] 1.00E-01} 1.008+01] 5,43E+05]Total 5.68E-HIS
GROUT FILL IMUST
Ornisite Truck sand/gravel 2,20E+03{ 1.00E+01 2.20E+04 | Tetal 2.20E4G4
Offsita Truick cement 4,63E+02] 1.40E+H02 5.48E+04 | Total 5.48E-H34
Onsite Truck (km) B,06E4+06
Onsita Rail (km) 0,00E+00
Offsite Truck {km} 6.06E+07
Otfsite Rait (km) 1.92E+07
EMPLOYEE VEHICLE
Retrieval persen-yr |trip/yr kmrip car poal  {total
Const. 1.06E+04| 2.60E+02] 1.40E+02| 741E-01{ 2.BEE+D8
Ops 3.15E+04| 2.60E+02] 1.40E+02] 741E-01| 8.50E+08
Virification
{Const, 148E+04| 2.60E+02] 1.40E+02| 7.41E-01{ 3.99E+08
iOps 9.76E+03| 2.60E+02] 1.40E+02| 74IE-D1| 2.64E+08
Clasure 4,626402| 2,808+02] 1.40E+02| 7TA1E-01{ 1.25EHI7
W-314 1.63E+02| 2.60E+02] 1.40E+D2| 741E-01] 4.40E+06|Total 1.82E+09
jtotal 6,73E+04

Page 1



Sheat1s

Distance fraveled in populiaion Zones
Urban Offsiie km [zone fraction Cnsie TOTALS
Truek 5.06E+07| 5.00E-02 3.03E+05
Rail 1.52E8+07]| 5.008-02 9.58E+05
Suburban .
Truck 6.06E+07( 5.00E-02 £.08E+06| 9,.0SE406
Rail 1.926+07| 5.00E-02 9.58E+05
Rural
Truck 8,05E+07| 9.00E-01 S546E+H7
Rail 1.92E407] 9.00E-01 1.72E+07

!

I !
Fatalities/Injuries resulting from Truck and Rail transpodation accidents

urban km suburban km nural km
truck rail truck rail truck rail
3.03E+406] 9,58E+0D5] 0.09E+08] 9.58E+05| 546E+07] 1.72E+07
urban truck fat/km 7.50E-09| 2.27E-02
urban truck injkm 3.70E-07| 1.12E+0Q
urban raft fat’/km 1.70E-08 1.63E-02
urban rail ijkm 3.30E-08 3.16E-02
sub truck fat.km 1.30E-08 1.18E-01
stib truek inykm 3.B0E-07. 3.45E+00 .
sub rail fatkm 1,70E-08 1.63E-02
sub rall infkm 3.30E-08 3.16E-02
rural truck fatkm 5.308-08 2,89E+H00
yural truck injkm 8.00E-07 4.3TE+D1
rurat rail fat’km 1.708-08 2.93E-01
rural rail injkm 3.30E-08 5.69E-01
TOTAL FATAUTTIES | 3.36E+001
TOTAL INJURIES 4.89E+01

[ {
Fatalities/Injuries resutting frorm Employee vehicle acciderds

km rate/km  |[TOTAL
fatalities | 1.825409] 8.98E-09] 1635401
injuries 1.82E+09] 7.14E-07] 1.30E+03
i I |
Curnulative fxialitles/injuries from traffic impacis
transport [employee |[TOTAL
FATALITIES 3,36E+00} 1.63E+01| 1.97E+D1
INJURIES 4,89E+01] 1.30E+03{ 1.35E+03
CONSTRUCTION ACCIDENTS
rate [ i
TRC = 5.752-02| 2.60E+04|= 2.54E+03
LWC = 2.45E-02| 2.60E+04|= B.38E+02
Fataity = | 3.20E-05| 2.60E+04|= 3.33E-01
OPERATION ACCIDENTS
rate person-yr
TRC = 2. 20E-02] 4,13E+04|= 8,08E+02
LWG = 1.10E-02] 4.13E+04|= 4,54E+02
Fatality = | 3.20E-05] 4.13E+04|= 1.32E+00
TOTALS
INJUIR 4.755+03
[FATAL 2.185+01
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| { | | |
EX SITU_INTERMEDIATE SEPARATIONS ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport {otal
Onsite Truck 1.25E+04
] Total 1.25E+04
Construction
Otfsite Truck teipsiyr kmitrip  [yr {otal
concrete 4,80E+02] 1.40E+02 2.00E+01{ 1,34E+06
raw materiai 4.50E+01{ 8.00E+02 2.00E+D1} 7.20EH)5
equipment] 2.50E+01] 1.00E+04 2.00E+01] 5.00E+06
lmiscellaneous 5,20E+03| 1.40E-+H32 2,006+ | 1.46EH07
steal W-314 5,30E+01 | 8,00E+02 4. 24E+O4
fcament W-314 1.00E+02] 1.40E+02 1.40E+04 [Total 2. 17EHT
Cifsite Rail | jtipsiye ketip [yt total
[raw material 1.00E+01)| 6.00E+02 2,00E+01] 1.60E+05({Total 1.60E+05
Onsite Truck |
|bormow W-314 1.38E+03| 1.00E+01 1.38E+04 {Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips knvtrip total
borrow 1,65E-+05] 1.00E+01 1.69E+06
Total 1.65E+06
Offsite Truek trips knrip total
concrete 5.45E+04] 1. 40E+02 7.53E+06
steel 1.51E+04| 8.00E+02 1.21E+07
tripsiyr kenfidp__[yr
miscefianeous 7.54E+03{ 1.40E+02 1.00E+01] 1.06E+07
Total 3.03eH07
1]
Processing
Offsite Truck tripshr kmtp |y total
glassformer/chem 2.30E+D3| B.00EHX2 1.50EHH | 3.50EHIT
miscellaneous 6.70E+03| 1,40EH)2 1.90E+01| 1.78E+07
Total 5.2BEHI7
Offsie Rall tripsfyr kmaAnip  |yr total
glassformer/chem 2.74E+02| 8,00E402|  1,90E+01] 4.165+06
Total 4,16EH}6
b
VITRIFIED HLW TRANSPORT
Offsite Rall | trips kmitrip total
Yucca Mountain 8,35E+02| 4,28E+03 3.57E406
Total A.5TEHS
CLOSURE
Cnsits Truck o yd tripfeu yd [kmidp total
fill 0.00E+30] 1.00E-01 1.00E+01| 0.00E+)0
silt 0.00E+00| 1.00E-01 3.008+01] 0,00E+00
rprap 0,00E+00] 1.00E-01 3.20E+01] 0.00E+00
agfsand 0.00E+00| 1.00E-01 1.00E+1 | 0.00E+0Q
Total 0.00E+00
GROUT FILL IMUST .
Onsite Truck sand/gravel 2,20E+03] 1.00E+01 2.20E+04 | Tolal 2.20E4+04
Offsite Truck _cement 4.63E+02] 1.40E+02 65.48E-+H04 | Total §.48E+04
Onsita Truck {km) 1,74E+06
Onsite Rail (km) 0.00E+}0
Offsiter Truck {km) 1.05E+08
Offsite Rail (k) 7.HEHS
EMPLOYEE VEHICLE
Retrieval |person-yr |trip/yr kendtrip  lear pool total
[Const. 1.06E+04 2,60E+H02| 1.40E+02 7.41E-01] 2.66E+08
|Ops/DAD | 3.74E+04]  2.60E+02] 1.40E+021  7.41E-01) 1.O1E+D9
Vidrification
[Const. 1.985+04 2,60E+H)2]| 1.40E402 741E-01] 5.34E+H08
[Ops/DED | 1.73E+04 2.60E+02] 1,4DE+02 7A1E-01] 4.67E+08
Closure 0.00E+00 2.60E+02 1.40E+02 7.41E-01] 0.00E+00
Totat 2.30E4D9
i | t 1
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|
Distance traveled in population zones
Urban Offsite km |zone fraction Onsile TOTALS
Truck 1.05E+08 5.00E-02 5.24E+06
Rail 7.90E-+H06 5.00E-02 3.95E+H05
Suburban
Truck 1.05E+08 5.00E-D2 1.74E+05] 6.96E+06
Rail 7.90E+08 5.00E-02 3.95E+05
Rural
Truck 1.05E+08 9.00E-01 S.43E+07
Rad 7.50E+HD6 9.00E-01 7. 11EHG
| | | 1
Fatalties/Injuries resulting from Truck and Rak transportation accidents
urban km tsuburban km tural km
truck rail truck rail truck rail
5.24E406| 3,.95E+05]  6,98E+06| 3,95E+05| 9.43E+07| 7.11E+06
urban truck fat/km T.50E-09 3.93E-02
urban truck inf’km 3.70E-07 1.94E+00
urban rail fatkm 1.70E-D8 6.71E-03
urban rall infkm 3.30E-08 1.30E-02
sub truck fat.km 1.30E-08 9,07E-02
sub truck injfkm 3.BOE-O7 2.65E+00
sub rail fatkm 1.70E-08 6,71E-03
suh rall infkm 3.30E-08 1.30E-02
rural iruck fat/km 5,30E-08 5. 00EHR
rural truck injkm 8.00E-07 7.55E+01 -
rural rail fat/km 1.70E-08 1.21E-1
rural rail infkrm 3.30E-08 2,35E-01
TOTAL FATALITIES 5,26E400
TOTAL INJURIES B.03E+H)1
Falalities/Injuries resulting from Employee vehicle accidents
km ralefkm TOTAL
fatalties | 2.30E+09 B.58E-09] 2.06E+H)1
injuries 2,30E+09 7.14E-07] 1.84E+03
i
Cumulative fatafiies/injuries from traffic impacis
transport employen |[TOTAL
FATALITIES 5.26E+00{ 2,06E+01 2,558E+01
INJURIES B.03E+01| 1.64E+03 1.72E+03
i
CONSTRUCTION ACCIDENTS
rate Person-yr
TRC = 9,758-02 3.04E404 |= 2.96E+03
LWC = 245E-02| 3J04E+04|= 7.45E+02
Fatalty = | 3.20E-05] 3.04E+M4|= 9.73E-01
OPERATION ACCIDENTS
rate PELSON-YT
TRC= 2.20E-02 54TE+04 = 1,20E+03
LWC = 1.10E-02 5.47E+04|= 6.02E+02
Fatality = | 3.20E-05] 547E+04]= 1.75E+00
TOTALS
INJUR 5.89E+03
FATAL 2.86E401
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! ] |
EX SITU NO SEPARATIONS ALTERNATIVE
VITRIFICATION - REMEDIATION CALCS
RETRIEVAL
Wasle Transport {otal
Onsite Truck 1.25E+04|Tolal 1.25E+04
[
Construction
Qffsite Truck tripsfyr kmitrip vr total
concrate 4.80E+02] 1.40E+02{ 2.00E+01| 1.34E+06
raw material 4,50E+01| B.00E+02] 2,00E+01} 7.20EH05
equipment] 2.50E+01] 1.00E+04| 2,00E+01] 5.00E+06
misceflaneous 5.20E+03{ 1.40E+02| 2.00E+01| 1.46E+07
steel W=314 530E+01{ 8,00E+02 4.295+04
cement/misc W-314 | 1,53E+02] 1.40E+02 2,14E+04 |Total 2.17E+07
Ofisite Rail | iipsiyr  tkmidp  |yr {otal
{raw material 1.00E+01] 8.00E+02{ 2.00E+01| 1.60E+05]Tolal 1.60E+05
Onsite Truck |
{borrow W-314 1.38E+03{ 1.00E+01 1.3BE+04{Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmitrip total
{borow 1.1BE+05] 1.00E+01 1.1BE+06] Total 1.1BE+06
|
Offsite Truck trips krnArip {otal
Try Cities 4.3BE+04] 1.40E+02 5.13E+06
Pordland/Seattle 4.34E+04} 8.00EH)R 3.47E+07
[ tipstyr _[kmArp |y
miscellaneous 5,20E+03| 1.40E+02| 5,505+00| 4.00E+06(Total 4.48E407
Processing
Offsite Truck tripsdyr kmitrip yr total
Porland/Seatlle 4.176+02| 8.00E+D2| 1.50E+01| 5.00E+06
miscelfaneous 6.85E+03] 1.40E+02| 1.50£4+01] 1.44E+07|Total 1.84E+07
Offsite Ralt tripsiyr kmArp total
Portland/Seattle 1.03E+02] 8.00E+02| 1.50E+01] 1.24E+06|Total 1,24E406
VITRIFIED HLW TRANSPORT
Ofisite Rail | trips kratrip total
Yucea Mountain 1.47E+04[ 4.28E+03 6.25E+07 | Totat 5.20E+07
CLOSURE
Onsite Truck cu yd trip/cu yd  {kmvtrip totaj
il 0,00£400| 1.00E-01| 1.00E+01 | 0.00E+00
silt 0,00E+00] 1.00E-01| 3.00E+01/ 0.006+00
riprap 0.00E+00| 1.00E-01] 3.20E301{ 0.00E+00
ag/sand 0.00E+00] 1.00E-01] 1.00E+01{ 0.00E+00{Total 0.00E+00
GROUT FILL IMUST
Onsite Truck sand/gravel 2.20E+03{ 1.00E+01 2.20E+034 | Total 2.20E+04
Ofisite Truick cement 4.63E+02| 1.40E+02 B.48E+04 | Total 6.48E+04
Onsite Truck {km) 1.23E+H06
Cnsite Rail (k) 0.00E+20
Offsite Truck (km} 8.60E+D7
Qffsite Rail (km) BASEHOT
[
EMPLOYEE VEHICLE
Retrieval person-yr |tripiyr kmitrip car poal  {total
Const. 1.08E+04] 2.80EH02{ 1.40E+H02] 7.41E-01| 2.86E+08
Ops 3,15E+04| 2.60E+D2| 1.40E+02| 7.41E-01| 8.50E+08
Vlirification
Const, 1.48E+04] 2.60E+02| 1.40E+02| 7.41E-01| 3.99E+08
Ops 9,78E+03| 2.60E+02| 1.40E+02| 7.41E-01| 2.64E+08
Closwre D.00E+00| 2.60E+02| 1,40E4+D2| 7.41E-01] 0.00E+00,
total 6.67TE+4 Tolal 1.B0E-+09
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Distance traveled in population rones

Urban Offsite km [zone fraction Onsita TOTALS
Truck 8.60E+07] 5.00E-02 4,30E4D6
Rail 6,43E+07] 5.00E-D2 3.22E+H06
Suburban
Truck 8.60E+07| 5.00E-02 1.23E+05| 5.51E+05
Rail B43E+07] 5.00E-02 3.22E+06
Rural
Truck B,60E+07| 9.00E-01 T TAEH7
Rait 6.43E+07| 9.00E-0% 5.79E+07

Fatalities/tnjuries resulting frem Truck and Rail fransporiation accidents

{urban km suburban km rural km
fruck rail truck rail truck rall
s 4.30E+06| 3.22E+06] 5.53E+06| 3.22E+06| 7.74E+07] 5.70E+07
urban truck fat’km 7.50E-09] 3.22E-D2
urkian truck injkm 3.70E-07} 1.595+00
urbian rail fat/km 1.70E-08 547E-02
urban rail injfkm 3,30E-08 1.06E-01
sub truck fat.km 1.30E-08 7.48E-02
sub truck inj/km 3.80E-07 2.10E+00
sub rail fatzkm 1. 70E-08 5.47E-02
sub rail injkm 3.30E-08 1.06E-01
rural iruek fat/km 6.30E-08 4.10E+00
rural {ruck inj’km 8.00E-07 B.15E+HM
rural rail fat/km 1.70E-08 B.84E-01
rural rait Inykm 3.20E-08 1.91E+00
TOTAL FATALITIES | 530E+00
TOTAL INJURIES 6.77E+01
] I 1 i
Fatalities/Injuries resulting from Employee vehicle accidents
km rate/km  |{TOTAL
falaiities | 1.80E+08| 8.98E-09| 1.62E+01
injuries 1.80E+03} 7.14E-07| 1.28E+03
{
Cumulative fatalitiesfinjuries from lraffic impacts
transport  |employee |[TOTAL
FATALITIES 5.30E+0D] 1.62E+0D1] 2.15EHN
INJURIES 6.77E+01| 1.28E+H03| 1.35E403
CONSTRUCTION ACCIDENTS
rate personyr
TRC = 0,75E-02| 2.5454+04|a 2.48E+03
LWG = 2.45E-02] 2,54E+04 = 6,22E+02
Fatality = | 3.20E-05] 2.54E+04]= 8.13E-01
OPERATION ACCIDENTS
rate PErson-yr
TRC = 2.20E-02| 4.13E+04{= 9.08E+D2
LWC = 1.10E-02] 4.13E+04|= 4.54EH)2
Fatality = | 3.20E-05] 4,13E+C4 = 1.32E+00
TOTALS
INJUR 4.74E+D3
FATAL 2.36E+01
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| | | ] | | ]
EX SITU EXTENSIVE SEPARATIONS ALTERNATIVE - REMEDIATION CALCS
RETRIEVAL
Waste Transport total
Onsite Truck 1,25E+04 | Total 1.25E+04
!
Conslruction
Offsita Truck trips/yr kmitrip yr total
concrele 4,80E+02| 1.40E+02] 2.00E+01| 1.34E+06
raw material 4.50E+01| 8.00E+02| 2,00E+01] 7.20E+05
equipment| 2.50E+01| 1.00E+D4]| 2.00E+01] 5.00E+08
miscellaneous 5.20E+03| 1.40E+02| 2.00E+01| 1.45E+07
steel W-314 5.30E+01 | 8.00E+H)2 4.2454+04
[cemant/misc W-314 | 1.53E+02| {.40E+02 2.14E+04|Tolal 2 17E+07
Offsite Rall | tpsiyr  |[kmirip  |yr total
fraw material 1.00E+01] 8.00E+02| 2.00E+01] 1.60E+05}Total 1.60E+05
Onsite Truck
[borrow 1.38E+03| 1.00E+01 1,38E+04Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmvtrip {otal
|barow 212E+05} 1.00E+01 2.12E+06|Total 2,12E+08
|
Offsite Truck trips km/frp total
Tri-Cities 1.07E+05] 1,40E+02 1.50E+07
Porlland/Seattle 2.62E+04| 8,00E+02 2.10E+07
tripsiyr knntrip bil
miscellaneous 5,20E+03| 1.40E+021 9.00E+D0| 6.55E+06({Tolal 4.25E+07
Processing
Offsita Truck tripsfyr kmArip yr total
glassfermer/chem 2.17E+03] B.OOE+02{ 1.90E+01| 3.30E+07
miscellanepus 5.20E+03| 1.40E+02] 1.90E+01| 1.38E+07|Total 4.68E+07
Offsite Rail tripstyr kevtrip By total
glassiormer/chem 6.77E+02| 8.00E+H32] 1.50E+01] 1.03E+H0T |Total 1.03E+07
i
| VITRIFIED HLW TRANSPORT
Offsite Rail | {rips krrvtrip total
Yucca Mountain 4.00E+01| 4.28E+03 1.71E+05]Total 1.T1E+05
CLOSURE
Onsite Truck cu yd trip/eu yd fkmfdp  jtolal
fill 0.00E+00} 1.00E-01( 1.00E+01]| 0.00E+00
silt 0.00E+00] 1.00E-01] 3.00E+01] 0.00E+00
riprap 0.00E+00] 1.00E-01{ 3.20E+01] 0.00E4+00
ag/sand 0.00E400| 1.00E-01{ 1.00E+01] 0.00E+D0|Total D.COEHD
GRCOUT FILL IMUST
Onsfle Truck sandigravel | 2,20E403| 1.00E401 2.20E+04 |Total 2.20E+04
Offsile Truck cament 4.63E+02| 1.40E+02 £.48E-+H04 | Tota! 6. 4BEH4
Onsite Truck (km) 217E+08
Onsite Rail (km) O.00E-+HID
Offsite Truck {(km) 1.11E£+08
Offsite Rail {kmn) 1.06E+07
|
EMPLOYEE VEHICLE
Relrieval person-yr {irip/iyr kmArip car pecl  |total
Const. 1,06E+04{ 2.60E+02| 1.40E+02| 7.41E-01] 2.86E+08
Ops/DAD | 3.74E+04| 2.60E+D2) 1.40E+02| 7.41E-01{ 1.01E+19
Vitrification
[Const. 2.58E+04| 2,60E+D2[ 1.40E+D2| 7.41E-01{ 6.96E+D8
[Ops/D&D { 6.95E+03[ 2.60E+02] 1.40E+02] 7.41E-01] 1.87E+08
Closure 0.00E+00| 2,60E+02| 1.40E+02] 7.41E-01] 0.00E+00
total B.0BE+04 Tolal 2.18E+09
| i i | 1 !
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T—
Distance traveled in population zones
Urban Offsite km (zone fraction Onsite TOTALS
Truck $.11E+08] 5.00E-02 5.85E+06
Rail 1.06E+07} 5.00E-02 5.31E+H)5
Suburban
Truck 1.11E+08| 5.00E-02 2.17E+H)6| 7.72E+06
Rail 1,06E+07] 5.00E-02 5.31E405
Rural
Treek 1.11E+08| 9.00E-01 1.00E+08
Rail 1.06E+07] 9.00E-01 9.56E+06

Fatalities/injuries resulting from Truek and Rall fransportation aceidents

urban km suburban km niral km
truck rail truck rail truck rail
5.55E406| 5,31E+05] 7.72E+06{ 5.31E+05] 1.00E+08| 9.56E+06
urban truck fatkm 7.50E-09] 4.16E-02
uchan truck inflkm 3.70E-07] 2.05E+00
urban rail fat’km 1.70E-08 9.03E£-03
urban rail infkm 3.30E-08 1.76E-02
sub truck fal.km 1.30E-08 1.00E-01
sub truck injf’km 3.808-07 2.93E+00
sub raii fat’km 1.70E-08 5.03E-03
sub rail inpkm 3.30E-08 1,75E-02
rural truck fat/km 5,30E-08 5,30E400
ruraj fruck injkm 8.00E-07 8.00E+01
rural rail fat/ken 1.70E-08 1.63E-01
rural rail infkm 3.30E-08 3.15E-01
TOTAL FATALITIES | 5.62E+00
TOTAL INJURIES 8.53E+H)1
i } i
Fataifiles/injuries resuiting from Empleyee vehicle aceidents
km rate/km _ |TOTAL
fataliies | 2.18E+09] B8.98E-09] 1.96E+01
injuries 2.18E+09] 7.14E-07| 1.55E+03

i
Curnulative fatalittes/iniuries from traffic impacsts

{ranspott jemployes |[TOTAL
FATALITIES 5,62E+00] 1,966+01] 2.52E+01
INJURIES 8.53E+01| 1.56E+03] 1.64E+03
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9.75E-02| 3.64E+D4 = 3.55E+02
LWC = 2,45E-02] 3.64E4+04 = 8.92E+02
Falalily = | 3.20E-05{ 3.64E+04|= $.16E+00
OPERATION ACCIDENTS
rate person-yr
TRC = 2,20E-02( 4.44E+04 = Q.76E+D2
LWC = 1.10E-02} 4.44E+04|= 4.58E+02
Fatality = | 3.20E-05] 4.44E+04|= 1.42E+00
TOTALS
INJUR 6.17E+03
FATAL 2.78E+01
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| ! I ] i
IN SITU VITRIFICATION ALTEJF-!NATIVE - REMEDIATION CALCS
RETRIEVAL
Wasle Transport
Onsite Truck 0.00E+00
| j Total 0.00E+00
Construction - fW-314)
Offsite Truck trips kitrip total
stee] 5.30E+01| 8.00E+02 4.24E+04
cement 1.00E+02) 1.40E+02 1.40E+04
miscellaneous 5.30E+01| 1,40E+02 TAZE+D3
Total 6,38E+04
Onsite Truck trips kmtrip {otal
borrow 1.38E+03( 1.00E+D1 1.36E+04
Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmitrip total
[borow 2.12E4+05] 1.00E+01 2.12E+06
i Total 2.12E+06
Offsite Truck psfyr  {kmarip total
[miscellaneocus 5.20E+03] 1.40E+02] 1.80E+01| 1.38E+07
Total 1.38EH07
Offsite Rail cars trip/cars  [kmvtrip {otal
steel 2.60E+03| £.00E-02| 8.00E+D2} 1.04E+05
cament 1.70E+03| 5.00E-02] 8.00E+02] 6.80E+04
Total 1.72E+05
Processing
Offsita Truck tripstyr  [krtrip total
miscellaneous 5.20E+03] 1.40E+02( 1.20E+01{ 8.74E+H06
Totad 8.74E+06
Offsite Rail tripsiyr  kmitsip  yr {otal
chem. 4.00E+00] 8.00E+02| 1.20E401| 3.B4E+04
Total 3.84E+04
Grout FIIl IMUSTS (outside tank farm areas)
Onsite Truck | trips kertnp total
[sandfgravel 7.70E+02[ 1.00E+D}] 7.70E+03 [ Total 7.70E+03
Offsite Truck trips krnrip total
cement 1.60E+02{ 1.40E+02 2.24E+M {Total 2,24E+04
CLOSURE
Onsite Truck cu yd trip/et yd  {kmitrip 1otal
fill 0.00E+00] 0.C0E-+HOG] 0,00E+00] 0.00E+00
sitt 0.00E+00| 1.00E-01} 3.00E+01| 0,00E+D0
riprap 0.00E+00| 1.008-01] 3.20E+01] 0.00E+00
ag/sand 0,006+00| 1.C0E-01{ 1.00E+01] 0.00E+00
Total 0.00E+00
Onsite Truck (km) 2,14E+06
Onstte Rall (k) 0.00E+00
Offste Truck (km) 2.2TEHI7
Offsite Rail (km) 2.10E+05
]
EMPLOYEE VEHICLE
Routine person-yr (irip/fyr kmirip  |car pool [total
W-314 1.63E+02] 2.60E+02] 1.40E4+02| 7.41E-01] 4 40E+D5
[Ops 1.83E+04] 2,60E402| 1.40E+02| 7.41E-01] 4,.94E+03
Vilrification ]
[Conzt. 2,20E+04] 2.60E+02| 1.40E+02[ 7.41E-01] 5.93E+08
{Ops/D&D | 8.05E+03] 2.60E+02| 1.40E+02| 7.416-01] 2.175+08
Closure 0.00E+00| 2.6DE+02| 1.40E+02] 7.41E-01] 0.00E+00
Total 1.31E+H0S
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Distance traveled in populstion zones

Urban Qffsite km {2anse fraction Qnsite TOTALS
Truck 2.27E+D7| 5.00E-02 1.13E+06
Rail 2.10E+05| 5.00E-02 1.05E+04
SubLrban
Truck 2.27E+07] 5.008-02 7.14E+06| 3,27E+06
iRail 2.10E+05] 5.00E-02 1.05E+04
Rural
Truck 2.27€+07| 9.00E-01 2.04E407
Rail 2.10E+05] 9.00E-01 1,85E+05

Fataities/Injuries resutting from Truck and Rail fransportation accidents

Page 8

urban km suburban km rural km
truck rail truck rait inuck rall
1.13E+06] 1.05E+04 | 3.27E+08] 1.05E+04] 2.04E407] 1,89E+05
urban truck fat/km 7.50£-09] 8.50E-03 -
urban truck inJ/km 3,70E-07| 4.19E-01
urban rail fatkm 1.70E-08 1.79E-04
urban rail inf’km 3.30E-08 347E-04
sub ek fat.km 1,30E-08 4.26E-02
sub truck Injkm 3.80E-07 1.24E+00
sub rail fatfkm 1.70E-08 1.79E-04
sub rail infkm 3.30E-08 347E-04
rural truek fat’km 5.30E-08 1.08E+HX)
rural truck injkm B.O00E-O7 1.63E+01
rural rail fat/km 1.70E-08 3.22E-03
rural rall iInf’km 3.30E-08 6.25E-03
TOTAL FATALITIES [ 1.14E+00
TOTAL INJURIES 1.80E+01
]
Fatalities/injuries resuiting from Employee vehicle accidents
Km ralefkm  {TOTAL
fatatities | 1.31E+09| B.98E.09{ 1,18E+01
injuries 1.31EH08} 7.14E-07] 9.34E+H02
| I
Cumulative fatalities/injuries from traffic impacts
transport [employee [TOTAL
FATALITIES 1.14E+00] 1.18E+01] 1.25E+01
INJURIES 1.80E+01{ 9.34E+02| 9.52E+02
CONSTRUCTION ACCIDENTS
raie parson-yr
TRC = 9.75E-02] 2.20E404 |= 2466403
LWC = 245E-02| 2.22E4+04 [= 5A3E+02.
Fatality » | 3,20E-D5| 2,22E+04 = 7.09E-01]
OPERATION ACCIDENTS
rate pErsen-yr
TRC = 2.20E-D2| 2.64E+D4|= 5.80EHZ
LWGC = 1.10E-D2| 2.64E+04|= 2.90E+02
Fatality » | 3.20E-D5| 2.64E+04{= B.43E-D1
TOTALS
INJUR 3.65E+03
FATAL 1LA4EH
Bt
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NO ACTION ALTERNATIVE - REMEDIATION CALCS

RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
| Total 0.00E+00
Construction
Offsite Truck trips/yr  |kmirip  yr total
concrete 0.00E+0QQ| 0.00E+00] 0.00E+0C| 0.00E+00
raw material 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00
equipment] 0.C0E+00| §.00E+00] 0.00E+00] 0.00E+00
miscellaneous 0.00E+Q0| 0.00E+00| 0.00E+00{ 0.C0E+00
Total 0.00E+Q0
Offsite Rail tripsfyr kmiirip yr total B
raw material 0.00E+00} 0.00E+00] 0.00E+00| 0.00E+00
Total 0.00E+00
ROUTINE
Construction
Onsite Truck trips kmvirip total
borrow 0.00E+QQ| 0.00E+00 0.00E+00
Total 0.00E+00
Offsita Truck tripsiyr  [kmiftrip  {yr total
miscellaneaous 0.00E+00| 0.00E+00} 0.00E+00| 0.00E+00]
trips kmitrip
Tri-Cities 0.00E+00{ 0.00E+00 0.00E+00
Portland/Seattle 0.00E+00{ 0.00E+00 0.00E+00
Total 0.00E+00
Onsite Truck (km) 0.00E+00
Onsite Rall (km) 0.00E+00
Offsite Truck {(km) 0.00E+00
Offsite Rail (km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yi |trip/yr km/trip car pool [total
Const, 0.00E+00 0.00E+00
Ops 1.04E+05] 2,60E+02| 1.40E+02| 7.41E-01| 2.B1E+09
) - |Total 2.81E+09
l
Distance traveled in popufation zones
Urban Offsite km |zone fraction QOnsite TOTALS
Truck 0.00E+00| 5.00E-02 0.00E+00
Rail 0.00E+00| 5.00E-02 0.00E+00
Suburban
Truck 0.00E+00{ 5.00E-02 0.00E+00| 0.00E+00
Rail 0.00E+00| 5.00E-D2 0.00E+00
Rural
Truck 0.00E+Q0| 9.00E-01 0.00E+00
Rail 0.00E+00] 9.00E-01 0.00E+00
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Fatalities/Injuries resulting from Truck and Rail transportation accidents
" |urban km suburban km rural km
truck rait fruck rail truck rail
0.00E+00] 0.00E+Q0| 0.00E+00] 0.00E+0Q0| 0.00E+00] 0.00E+00

urban truck fat/km 7.50E-09| 0.00E+00 .
urban truck inj/km 3.70E-07| 0.00E+00
urban rall fat’lkm 1.70E-08 0.C0E+00
urban rail injfkm 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 0.00E+00
sub truck inj/km 3.80E-07 0.00E+00
sub rail fat/km 1.70E-08 0.00E+00
sub rail injfkm 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 0.00E+0Q0
rural truck injfkm 8.00E-07 0.00E+00
rural rail fat/km 1.70E-08 0.00E+00
rural rail Injfkm 3.30E-08 0.00E+00

TOTAL FATALITIES | 0.00E+00

TOTAL INJURIES 0.00E+00

]

Fatalities/Injuries resuiting from Employee vehicle accidents

km ratefkm |TOTAL
fatalities | 2.81E+09| 38.98E-08| 2.52E+01
injuries 2.81E+09] 7.14E-07] 2.00E+03

Cumuiative fatalities/injuries from traffic impacis

{ranspoit |employee |TOTAL
FATALITIES 0.00E+00]| 2.52E+01] 2.52E+01
INJURIES 0.00E+00| 2.00E+03| 2.00E+03
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9.75E-02] 0,00E+00|= 0.00E+00
LWC = 2.45E.02| 0,00E+00{= 0.00E+00
Fatality = | 3,20E-05{ 0.00E+00(= 0.00E+00
OPERATION ACCIDENTS
rate Iperson-yr
TRC = 2,20E-02| 1.04E+05|= 2.29E+03
LWC = 1.10E-02| 1.04E+05]= 1.14E+03
= 3.33E+D0

Fatality = | 3.20E-05] 1.04E+05

TOTALS

INJUR 4.20E+03

FATAL 2.85E+01
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I l
ONSITE DRY STORAGE ALTERNATIVE - REMEDIATION CALCS
ROUTINE
Construction
Onsite Truck trips kmn/trip total
borrow 1.00E+02] 1.00E+01 1.00E+03
‘ Total 1.00E+03
Offsite Truck trips km/trip total
encasement pipe 1.40E+01| 8.00E+02 1.12E+04
WESF modification | 2,00E+02| 1.40E+02 2.80E+04
Total 3.92E+04
Capsule Transport
Onsite Truck | trips km/rip total
to dry storage 1.84E+02{ 3.20E+01 5.89E+03
Total 5.89E+03
Onsite Truck {km) 6.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck (km) 3.92E+04
QOffsite Rait {km) 0.00E+00
EMPLOYEE VEHICLE
Routine person-yr |tipfyr kmitrip car pool |total
Const. 2.10E+02} 2.60E+02| 1.40E+02] 7.41E-01| 5.66E+06
Packaging} 1.04E+02| 2.60E+02| 1.40E+02| 7.41E-01] 5.23E+06
Storage 8.90E+02| 2.60E+02| 1.40E+02| 7.41E-G1| 2.40E+07
Total 3.49E+07
Distance traveled in population zones
Urban Offsite km [zone fraction Onsite TOTALS
Truck 3.92E+04} 5.00E-02 1.96E+03
"|Rail 0.00E+00| 5.00E-D2 0.00E+00
Suburban .
Truck 3.92E+04| 5.00E-02 6.89E+03| 8.85E+03
Rail 0.00E-+00| 5.00E-02 0.00E+00D
Rural
Truck 3.92E+04} 9.00E-01 3.53E+04
Rail 0.00E+00} 9.00E-01 0.00E+00
| I |
Fatalities/Injuries resulting from Truck and Rail transporiation accidents
I Jurban km [suburban km rural km
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truck rail truck rail truck rail
1.96E+03} 0.00E+00| 8.85E+03| 0.00E+00] 3.53E+04] 0.00E+00
urban truck fat’km 7.50E-09] 1.47E-05
urban truck inj/km 3.70E-07] 7.25E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub truck fat.km 1.30E-08 1.15E-04
sub truck inj/km 3.80E-07 3.36E-03
sub rail fatlkm 1.70E-08 0.00E+00
sub rail injlkm 3.30E-08 0.00E+00
rura! truck fat/km 5,30E-08 1.87E-03
rural truck injfkm 8.00E-07 2.82E-02
rural rail fat’km 1.70E-08B 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00
TOTAL FATALITIES | 2.00E-03
TOTAL INJURIES 3.23E-02

Fatalities/Injuries resulting from Employee vehicle accidents

km ratelkm  |TOTAL
fatalities | 3.48E+07| 8.98E-09( 3.13E-01
injuries 3.49E+07| 7.14E-07| 2.48E+01

Cumulative fatalities/injuries from traffic impacls

transport |employee [TOTAL
FATALITIES 2.00E-03; 3.13E-01} 3.15E-01
INJURIES 3.23E-02] 2.40E+01]| 2.50E+01
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9.75E-02| 2.10E+02|= 2.05E+01
LWC = 2.45E-02| 2.10E+02|= 5.15E+00
Fatality = | 3.20E-05] 2.10E+02|= 6.72E-03
OPERATION ACCIDENTS
rate person-yr | .
TRC = 2.20E-02| 1.08E+03|= 2.38E+01
ILWC = 1.10E-02{ 1.08E+03]= 1.18E+01
Fatality = | 3.20E-05| 1.08E+03|= 3.47E-02
TOTALS
INJUR 6.93E+01
FATAL 3.57E-01
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OVERPACK AND SHIP ALTERNATIVE - REMEDIATION CALCS
ROUTINE
Construction
Onsite Truck trips km/trip total
borrow 0.00E+00| 0.00E+00 0.00E+00
Total 0.00E+00D
Offsite Truck trips km/trip {otal
encasement pipe 0.00E+00| 0.00E+00Q 0.00E+C0
WESF modification | 2.005+02| 1,40E+02 2.80E+04
Total 2.80E+04
Capsule Transport
Offsite Rail trips km/rip total
Yucca 5.00E+00} 2,93E+03 1.47E4+04
Total 1.47E+04
Onsite Truck (km}) 0.00E+00
Onsite Rail (km) 0.00E-+00
Offsite Truck (km) 2.80E+04
Offsite Rail (km) 1.47E+04
EMPLOYEE VEHICLE
Routine person-yi |trip/yr kr/trip car pool |total
Const. 1.00E+02| 2.60E+02| 1.40E+02} 7.41E-01] 2.70E+06
Packaging| 5.10E+01| 2.60E+02] 1.40E+02} 7.41E-01| 1.38E+06
Storage 9.00E+01| 2.60E+02| 1.40E+02] 7.41E-01| 2.43E+06]
Total 6.50E+06
l I |
Distance traveled in population zones
Urban Offsite km jzone fraction Onsite TOTALS
Truck 2.80E+04| 5.00E-02 1.40E+03
Rail 1.47E+04] 5.00E-02 7.33E+02
Suburban
Truck 2.80E+04] 5.00E-02 0.00E+00| 1.40E+03
Rail 1.47E+04}] 5,00E-02 7.33E+02
Rural
Truck 2.80E+04} 9.00E-01 2.52E+04
Rail 1.47E+04| 5,00E-01 1.32E+04
1 | I
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck {rail truck rail truck frail
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| 1.40E+03| 7.33E+02| 1.40E+03| 7.33E+02| 2.52E+04| 1.32E+04
urban truck fat/km 7.50E-09| 1.08E-05
urban truck inj/km 3.70E-07| 5.18E-04
urban rail fat/km 1.70E-08 1.25E-05
urban rail inj/km 3.30E-08 2.42E-05
sub truck fatkm 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 1.25E-05
sub rail inj/km 3.30E-08 2.42E-05
rural truck fat/km 5.30E-08 1.34E-03
rural fruck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 2,24E-04
rural raif inj/km 3.30E-08 4.35E-04
TOTAL FATALITIES | 1.61E-03
TOTAL INJURIES 2.17E-02
|

Fatalities/Injuries resulting from Employee vehicle accidents

km ratelkm [TOTAL
fatalities | 6.50E+06| 8.98E-09| 5.84E-02
injuries 6.50E+06| 7.14E-071 4.64E+00

|

l

Cumulative fatalities/injuries from traffic impacls

transport |employee |[TOTAL
FATALITIES 1.61E-03| 5.84E-027 6.00E-02
INJURIES 2.17E-02| 4.64E+00] 4.66E+00
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9,75E-02] 1.00E+02|= 9.75
LWC = 2.45E-021 1.00E+02|= 2.45
Fatality = | 3.20E-05| 1.00E+02|= 0.0032
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-02{ 1.41E+02|= 3,102
LWC = 1.10E-02] 1.41E+02|= 1.551
Fatality = | 3.20E-05{ 1.41E+02|= 0.004512
TOTALS
INJUR 1.75E+01
FATAL 6.77E-02
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! l
VITRIFY WITH TANK WASTE ALTERNATIVE - REMEDIATION CALCS
ROUTINE
Construction
Onsite Truck trips krvtrip total
borrow 0.00E+00{ 0.00E+00 0.00E+00
Total 0.00E+00
Offsite Truck trips km/irip total
encasement pipe 0.00E+00| 0.00E+00 0.00E+00
WESF modification | 2.00E+02| 1.40E+02 2.80E+04
Total 2,80E+04
Capsule Transport
Onsite Truck | trips km/trip total
to vitrification plant 1.84E+02| 3.20E+01 5,89E+03
Total 5.80E+03
Onsite Truck {(km) 5.89E+03
Onsite Rail (km) 0.00E+00
Offsite Truck {km) 2.80E+04
Offsite Rail (km} C.00E+0Q0
EMPLOYEE VEHICLE
Routine person-yr {tripfyr kmv/trip car pool |[total
Const. 1.00E+02| 2.60E+02] 1.40E+02| 7.41E-01| 2.70E+08
Packaging| 5.10E+01| 2.60E+02] 1,40E+02| 7.41E-01| 1.38E+06
Storage 9.00E+01| 2.60E+02| 1.40E+02| 7.41E-01| 2.43E+06
Total 6.50E+06
i |
Distance traveled in population zones
Urban Offsite km [zone fraction Onsite TOTALS
Truck 2.80E+04] 5.00E-02 1.40E+03
Rail 0.00E+00{ 5.00E-02 0.00E+00
Suburban :
Truck 2.B0E+04| 5.00E-02 0.00E+00| 1.40E-+03
Rail 0.00E+00| 5.00E-02 0.00E+00
Rural .
Truck 2.80E+04| 9.00E-01 2.52E+04
Rail 0.00E+00| 9.00E-01 0.00E+00
| | l
Fatalities/Injuries resulting from Truck and Rail transportation accidents
urban km suburban km rural km
truck {rail truck frail truck [rail
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| 1,40E+03[ 0.00E+00] 1.40E-+03] 0.00E+00] 2.52E+04] 0.00E+00
urban truck fat/km 7.50E-09| 1.05E-05
urban truck injlkm 3.70E-07| 5.18E-04
urban rail fat/km 1.70E-08 0.00E+00
urban rail inj/km 3.30E-08 0.00E+00
sub fruck fat.km 1.30E-08 1.82E-05
sub truck inj/km 3.80E-07 5.32E-04
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+00
rural truck fat/km 5.30E-08 1.34E-03
rural fruck inj/km 8.00E-07 2.02E-02
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00
TOTAL FATALITIES | 1.36E-03
TOTAL INJURIES 2.12E-02
l

I

f

Fatalities/Injuries resulting from Employee vehicle accidents

km ratefkm |TOTAL
fatalities | 6,50E+06| 8.88E-08| 5.84E-02
injuries 6.50E+06| 7.14E-07| 4.64E+00

l

Cumulative fatalities/injuries from fraffic impacts

transport [employee [TOTAL
FATALITIES 1.36E-03} 5.84E-02| 5,97E-02
INJURIES 2.12E-02| 4.64E+00| 4.66E+00
CONSTRUCTION ACCIDENTS
rate person-yr
TRC = 9.75E-02{ 1.00E+02|= 9,75E+00
LWC = 2.45E-02| 1.00E+02|= 2.45E+00
Fatality = | 3.20E-05| 1.00E+02|= 3.20E-03
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-021 1.41E+02]= 3.10E+00
LWC = 1.10E-02{ 1 41E+02|= 1.55E+00
Fatality = | 3.20E-05| 1.41E+02|= 4.51E-03
TOTALS
INJUR 1.75E+01
FATAL 6.74-02 L




Shestt

| | | I
INSITU_FILL_AND CAP . REMEDIATION CALCS

Construction - (W-314)

Qffsite Truck trips [xmArip total
steal 5.30E+01] B.00E+D2 4,24E+404
cemenl 1,00E+02] 1.405+02 1.40E+04
miscellaneous 5.30E+01| 1.40E+02 TA2E+Q3
Tatal 6.33E+04
Onsite Truck trips kmirip yr tolal
borrow 1.38E+03] 1.00E+01 1.38E+04
Total 1.3GE+04
Groul Fill IMUSTs
Construction
Onsite Truck trips kmirip total
[sand/gravel 2.20E+03| 1.00E+D1 2.20E+04
Tolal 2.20E+04
Qffsite Truck trips kmirip total
cement 4.63E+02| 1.40E+02 6.48E+04
Portland/Seatile 0.00E+00| 0.00E+00 0.00E+00
tripsiyr kmrip b
{miscellaneous 0.00E+00| 0.00E+00} 0.00E+00] D.00E+00
Tolal 6.48E+04
Processing
Offsite Truck tripsiyr kmArip yr folal
glassformer/chem 0.00E+00] 0.00E+00} 0.00E+00| 0.00E+00
miscellanesus 0,00E+00| 0.00E+0D} 0.00E+00} 0.0DE+00
Teotal 0.00E+00
Offsite Rail tripsivr kmrip yr total
glassformer/chem 0.00E+001 0,00E+00| 0.00E+00} 0.00E+D0
Total 0.00E+00
VITRIFIED HLW TRANSPORT
Offsite Rall | trips kmtip total
Yucca Mountain 0,00E+00{ 0.00E+D0 0.00E+00
Total 0.00E+00
CLOSURE
Onsite Truck cu yd trip/cu yd {kmArip total
fill C.O00E+00| 1,00E-01{ 1.00E+01| 0,00E+CO
silt Q.00E+00] 1.006-01] 3.00E+01] 0.00E+00
riprap 0,00E+00] 1.00E-01| 3.20E+01| 0.00E+00
agfsand 0.00E+00] 1.00E-01| 1.00E+01] 0.00E+Q0
Total 0.00E+00
Onsite Truck (km) 3.58E+04
Onsite Rail (km) 0.00E+D0
Offsile Truck (km) 1.29E+05
Offsila Rail (km) 0,00E+00
EMPLOYEE VEHICLE
Roulina person-yr |idpir krrip carpoat  [to'al
JW-314 1.63E+02| 2.60E+02| 1.40E+02| 7.41E-01| 4,40E+05
|Ops/D&D | 2.39E+04| 2.60E+02| 1.40E+02] 741E-01| 6.45E+08
Fill Tanks with Gravel
|Censt. 9.50E+01| 2,60E+02| 1.40E+02| 7.41E.-01] 2.56E+06
|Ople&D 1.51£+03| 2,60E+02] 1.40E+02] 7.41E-01] 4.07E+07
Closura 0.00E+00} 2.60E+02] 1.4DE+02] 7.41E.01] Q.00E+00
{otal 2.57E+04 Tolal 6.92E+08

Distance traveled in populalion zones
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{
Urkan Offsite km jzone fraction Onsite TOTALS
Truck 1.28E+05] 5.00E-02 §.43E+03
Rail 0.00E+00] 5.00E-02 0.00E+00
Suburban
Truck 1.20E+05( 5.00E-D2 3.58E+04| 4.22E+04
Rall 0.00E+00| 5.00E-02 0.00E+00
Rural
Truck 1.20E+05] 9.00E-01 1,18E+05
Rall 0.00E+00] 9.00E-01 0.00E+00

Falaliies/injuries resulting from Truck and Rall transporiation accldanis

urban km suburban km rural km
truck rall truck rail truck rail
6.A3E+03| 0.00E+00] 4.22E+04] 0.00E+0D] 1.16E+05] 0.00E+00
urban truck falkm 7,50E-09] 4.82E-05
urban truck injkm 3.70E-07| 2.3BE-03
wban rail fatkm 1.70E-08 0.00E+00
uzban rail Inpkm 3.30E-08 0.00E+00
sub truck fat.km 1,30E-08 548E-M
sub fruck intkm 3.80E-07 1.60E-02
sub il fatkm 1.70E-08 Q.00E+00
sub rail injkm 3.30E-08 D0.00E+00
rural truck falkm 5.30E-08 6,14E-03
ruzal truck inj/km 8.00E-07 B.26E-02
rural rail fatkm 1.70E-08 0.00E+00
rural rall Injikm 3,30E-08 0.00E+00
TOTAL FATALITIES | 6.73E-03
TOTAL INJURIES 1,11E-01
f

FalaliligsAinjuries resulting from Employes vehicle accidents

kr rale/m TOTAL
fatalities 6.92E+08| B,9BE-03] 8.22E+00
injuilas 6.92E+08| 7,14E-07| 4,84E+(2
[ i I
Cumulative fataliiesfinjuries from trafiic impacis
ranspoit |employee |TOTAL
FATALITIES 8,73E-03] 6,22E+00| 6.22E+00
INJURIES 1.11E-01]| 4.94E+02| 4.94E+02
CONSTRUCTION ACCIDENTS
rala person-yr
TRC = 9,758-02| 2.58E+02|= 2.52E+01
LWC = 245E-02| 2.58E+02]= 6.32E+00
Fatality = | 3.20E.05| 2.58E+02|= 8.26E-03
OFPERATION ACCIDENTS
rate {person-yr
TRC = 2.20E-02] 2,54E+04 = 5,.59E+02
LA = 1.10E-02] 2.584E+04|= 2.BOE+02
Falglity = | 3.20E-05] 2.54E+04 = 843801
TOTALS
INJUR 1.08E+03
FATAL T.05E+00
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t ] i
EX SITU COMBINATION - REMEDIATION CALCS
RETRIEVAL
Waste Transport 1otal
Onsite Truck 0.00E+G0
Construction
Qtfsite Truck tripsiyr kmitiip total
concrete 2,40E+02| 1.40E+02| 2.00E-+ | 6.72E+05
raw material 2,25E+01] 8.00E+02| 2.00E+}1] 3.60E+0S
equipment| 1.25E+01] 1.00E+04| 2.00E+01] 2.50E+06
miscellaneous 2.60E+03| 1,40E+02] 2.00E+01] 7.28E+06
steel W-314 5.30E+01{ 8.00E+02 4,24E+04
cementmisc W-314 | 1.53E+02{ 1.40E+02 2.14E+04 |Total 1.09E+07
Offsite Rail | fripshyr  [kmitrip  |yr tolal
Jraw materfal 5.00E+00| 8.00E+02{ 2.06E+01| B.0QE+D4|Total B.O0E+04
Onsite Truek |
[borrow W-314 1.38E403| 1.00E+01 1.38E+04 [Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck tips krvtrip total
[borrow 8.40E+04| 1.00E+01 8.40E+05]Total 8.4DE+HO5
]
Offsite Truck trips kmArip fotal
concrete 2.30E+H)4 1.40E+H02 3,22E+05
stes) 9.10E+03| 8.00E+02 7.28E408
tripsfyr  |kmidrp Iy
miscefianeous 3,15E+03| 1,40E+02} 1.00E+01] 4.41E+06]{Tota! 1.49E+07
Procassing
Cffsite Truck teipsfyr  [kevtrip  |yr {olal
glassformer/chem 1.30E+03| 8,00E+02| 1.80E+01| 1,.98E+07
miscellaneous 2.60E+03| 1.40E+02{ 1.50E+01| 6.92E+06[Tolal 2.67E+D7
Offsite Rail tipsiyr kmiftrip yr {otal
glassformer/chem 1.37E+02] 8.00E+02| 1.90E+01| Z.08E+06{ Total 2.08E+06
I
VITRIFIED HLW TRANSPORT
Offsite Rail | rips kmfrip fotal
Yucca Mountain 4.18E+02{ 4.2BE+03 1.79E+086 | Tolal 1.7T9E+08
CLOSURE
Onsite Truck cu yd tripfee yd |kmirip  [tolal
fill 0.00E+00| 1.00E-Q1{ 1.00E+01| 0.00E+00
sitt 0.00E+00] 1.00E-01{ 3.00E+01| 0.00E+00
riprap 0.00E+C0] " 1.00E-01 | 3.20E+01| 0.00E+0DD
aglsand 0.00E+00] 1,00E-01{ 1.00E+01| 0.00E+00|Total 0.00E+00
GROUT FILL IMUST
Onsite Truck sand/gravel 2,20E403] 1.00E+01 2.20E+D4 |Total 2.20E-+04
Offsite Truck cemeant 4.63E+02] 1.40E+02 6.48E+04 |Total 6.48E+04
7 -
Onsite Truck {km) 8.76EH05
Onsite Rail (km) 0.00E+00
Offsite Truck {km) 5.25E+07
Offsite Rail (k) J.95EH06
i
EMPLOYEE VEHICLE
Retrieval person-yr [triphyr ktrip car pool  [total
{Const, 6.36E+03] 2.60E+02] 1.40E+02| 7.41E-01| 1.72E+08
[Ops/D&D | 2.24E+04] 2.60E+02[ 1.405+02] 7.41E-D1| 6.04E+08
Vitrification
|Const. 1.19E+04| 2.60E+02| 1.40E+02| 7.41E-01| 3.21E+08
|OpsiDED | 1.04E+04| 2.60E+02] 1.40E+02] 7.41E-01| 2.B1E+08
Fill tank
[Const. 5.70E+01| 2.60E+02] 1.40E402] 741E-01| 1.54E+06
|Cps/DED | 1.B0E+D3| 2.60E+02| 1.40E+02| 7.41E-01| 4.88E+07
Closure 0.00E+00| 2.60E+02{ 1.40E+02| 7.41E-01| 0.00E+00
I Total 1.43E+09
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Distance traveled in population zones
Urban Oifsite km [zone fraction Onsite TOTALS
Truck 5.25E+07] 5.00E-02 2.83E+06
Rail 3.95E+06] 5.00E-02 1,98E+05
Suburban
Truck 5.26E+07| 5.00E-02 B.76E+05] 3.50E+06
Rail 3.95E4+065| 5,00E-02 1.98E+05
Rural
Truck 5.25E407| 5.00E-01 4.73E407
Rail 3.95E+05] 9.00E-01 3.55E+06

Fatalities/injuries resuiting from Truck and Rall ransportation accidenis

urban km suburban km rural km

truck r=il truck rail truck rail

2.63E+06] 1.88E+05| 3,50E+06] 1,9BE+05] 4.73EH07{ 3.56E+06
urban truck fatkm 7.50E-03{ 1.97E-D2
urban truck InJ/km 3.70E-07] 9.72E-01

urban rail fatkm 1.70E-08 3.36E-03

urban rail injkm 3.30E-08 6,52E-03

sub fruck fat.km 1.30E-08 4,55E-02

sub fruck iny’km 3.BUEQOT 1.33E+00

sub rall favkm 1.70E-08 3.36E-03

sub rail injkm 3.30E-08 , 6.52E-03

rurai iruck fat/km 5,30E-08 2.51E+00

rural truck inpkm 8.00E-07 3,78E+01

rural rail fat/km 1.70E-08 6.05E-02
rural rail inf’km 3,30E-08 1.17E-01

TOTAL FATALITIES | 2.64E+00
TOTAL INJURIES 4.03E+01

1 | 1 ] {
Fatalfies/Injuries resulting from Employee vehicle accidents

kemt rate/km _ {TOTAL
fatalities | 1.43E+05] 3.96E-09] 1.2BE+D1
injuries 1.43E+03| 7.14E-07) 1.02E+03

Cumulative fatalitiesfiniuries from traffic impacls

transport |employee |TOTAL
FATALITIES 2.64E+00] 1.2BE+01| 1.55E+01
INJURIES 4,03E401] 1.02E+03| 1.06EH03

CONSTRUCTION ACCIDENTS
rate PErson-yr

TRC = 9.75E-02} 1.83E4H04 = 1.79E+03
LWC = 2,45E-02] 1.83E+04 = 4.49E+02
Fatality = | 3,20E-05| 1.835+04 = 5.86E-01
OPERATION ACCIDENTS
rate Person-yr
'TRC = 2.20E-02] 3A46EH4|= 7.61E+02
LWC = 1.10E-D2] 3.46E+04|= A.81E+02
Fatality = | 3.20E-05] 3.46EHM|= 1.11E+HD

TOTALS

INJUR 3.51E+03

FATAL 1.71E+01
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LONG-TERM MANAGEMENT ALTERNATIVE - REMEDIATION CALCS
RETRIEVAL
Waste Transport
Onsite Truck 0.00E+00
i Total 0.00E+00
Construction
Offsite Truck tripsfyr km/trip yr fotal
concrete C,00E+00( 0.00E+00| 0,00E+00] 0.00E+00
raw material 0.00E+00| 0.00E+00} 0.00E+00] 0.00E+00
equipment] 0.00E+00} 0.00E+0C| 0.00E+00| 0.00E+00
miscellaneous 0.00E+00| 0.00E+00) 0.00E+00| 0.00E+00
Total 0.00E+00
Offsite Rail tripsfyr kmftrip yr total
raw material 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
Tofal 0.00E+00
ROUTINE
Construction
Onsite Truck trips kmitrip total
borrow 3.24E+04] 1.00E+01 3.24E+05
Total 3.24E+05
Offsite Truck tripsfyr  |kmitrip yr total
miscellaneous 5,20E+03| 1.40E+02] 1.90E+01} 1.38E+07
trips kmitrip
Tri-Cities 2.01E+04| 1.40E+02 2.81E+06
Portland/Seattle 7.75E+03| 8.00E+02 6.20E+06
Total 2.28E+07
Onsite Truck (km) 3.24E+05]
Cnsite Rail (km) 0.00E+00
Offsite Truck {km) 2.28E+07
Offsite Rail (km) 0.C0E+0D0Q
EMPLOYEE VEHICLE
Routine person-yr |trip/yr Km/trip car poel |otal
Const. 3.75E+03| 2.60E+02| 1.40E+02{ 7.41E-01] 1.01E+08
Ops 1.04E+05| 2.60E+02| 1.40E+02| 7.41E-01| 2.81E409
Total 2.91E+09
I I
Distance traveled in population zones
Urban Offsite km |zone fraction Onsite TOTALS
Truck 2.28E+07] 5.00E-02 1.14E+06
Rail 0.00E+00{ 5.00E-02 0.00E+00
Suburban
Truck 2.28E+07]| 5.00E-02 3.24E+05] 1.47E+06
Rail 0.00E+00] 5.00E-02 ‘0.00E+00
Rural
Truck 2,28E+07| 9.00E-01 2.06E+07
Rail 0.00E+Q0| 9.00E-01 0.00E+00
i
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Fatalities/Injurles resulting from Truck and Rail transportation accidents

urban km suburban km rural km
truck rail truck rail truck rail
1.14E+06| 0.00E+00{ 1.47E+06| 0,00E+00} 2.06E+07| 0.00E+00Q
urban truck fat/km 7.50E-09] 8.57E-03
urban truck inj/km 3.70E-07| 4.23E-01
urban rail fat/km 1,70E-08 0.00E+Q0
urban rail inj/km 3.30E-08 0.00E+QD
sub truck fat.km 1.30E-08 1.91E-02
sub fruck inj/km 3.80E-07 5.57E-01
sub rail fat/km 1.70E-08 0.00E+00
sub rail inj/km 3.30E-08 0.00E+Q0
rural truck fat/km 5.30E-08 1.08E+00
rural truck injfkm 8.00E-07 1.64E+01
rural rail fat/km 1.70E-08 0.00E+00
rural rail inj/km 3.30E-08 0.00E+00
TOTAL FATALITIES | 1.12E+00
TOTAL INJURIES 1.74E+01

i

Fatalities/Injuries resulting from Employee vehicle accidents

km ratefkm  [TOTAL
fatalities | 2.91E+09| 8.98E-09| 2.61E+01
injuries 2.91E+08| 7.14E-07| 2.08E+03

Cumulative fatalities/injuries from traffic impacts

fransport |employee |TOTAL
FATALITIES 1.12E+00| 2.61E+01{ 2.72E+01
INJURIES 1.74E+01| 2.08E-+03]| 2.09E+03
CONSTRUCTION ACCIDENTS
rate’ pErson-yr
TRC = 9.75E-02] 3.75E+03[= 3.66E+02
LWC = 2.45E-02] 3.75E+03|= 8.19E+01
Fatality = | 3.20E-05] 3.75E+03|= 1.20E-01
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-02| 1.04E+05]= 2.28E+03
LWC = 1.10E-02] 1.04E+05]= 1.14E+03
Fatality = | 3.20E-05{ 1.04E+05|= 3.336+00
TOTALS
INJUR 4. 7T5E+03
FATAL 3.07E+01 !
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! i i | 1
TOTAL ALTERNATIVE PHASED IMPLEMENTATION 1 AND 2 - REMEDIATION CALCS

RETRIEVAL
Waste Transport total
Onsile Truck 1.25EHM Tolal 1.25E+04
I
Consiruction
Offsite Truck tripsiyr knvtrip yr total
concrete 4.B0E+02{ 1.40E+02] 2.00E+01] 1.34EHS
raw material 4,50E+01] 8.00E+02| 2.00E+01} 7.20EH05
equipment] 2.50E+01] 1.00E+04] 2.00E+01[ 5.00E+08
miscellaneous 5,20E+03] 1.40E+02] 2.00E+01} 1.46EH)T
borrow (W-314) 1.38E403| 1.00E+01 1.38E+04]Total 2.16E+07
|
Qffsite Rail | tripsiyr  {kmtrip  lyr totat
raw materfal 1.00E+01) 8.00E+02] 2.00E+01] 1.60E+05
stee! (W-314) 5.30E+01{ B.O0OE+HO2 4.24E4+D4
cement (W-314) 1.00E+02{ 1.40E+02 1.40E+04{Total 2.16E+05
VITRIFICATION
Constriction
Onsita Trugk irips kmrip total
|borrow 1.44E+05] 1.00E+01 1 44EHS]Total 1.44E406
{
Offsite Truck trips kmvtrip total
concrels 2,61E+04| 1.40E+H02 3.65E+H)8
steel 9.70E+03]| 8.00E+02 7.16E+08
miscellaneous 3. 11E+04] 1.40E402 4.35E+06{Total 1.58E+07
Pracessing
Offsite Truck {rips kmitrip total
|gtassformer/chem 1.65E+04] 8.00E+02 1.32E+07
miscellaneous 1.03E+05] 1.40E+02 1.44E+07
process material 3.00E+04] 1.40E+02 4.20E-+06 | Total 3.1BE+07
Offsite Rail | {rips kmitrip iotal
glassformer/chem 3.00E+03] 8.00EH)2 2,40E+06 | Totat 2.40E+06
|
VITRIFIED HLW TRANSPORT
Cfiste Rall__| irips kmArip toal
Yucea Mountaia 8.35E+02} 4.28E+03 3.57E+06]{Total 3.57E+08
CLOSURE
Onsile Truck cu yd tripleu yd fkenitrip  [total
fill 0.00E+00] 4.00E-G1E 1.00E+01| D.00E+00
silt 0.00E+00] 1.00E-01} 3.00E+01| 0.00E+00
Hprap 0.00E+00] 1.00E-01 | 3.20E+1 | 0.00EH00
ag/sand 0.00E+00] 1.00E-01[ 1.00E+01] 0.00E+00
grout fill sand IMUST | 0.00E+D0} 1,00E+01 0.00E-+H0{ Total 0.00E+00
Offsite Truck | trips tkmArip total
{grouthil cement IMUS | 4.63E+02] 1,40E+02 6.4BE+04{Total E.4BE+04
Qnsite Truck (km) 1.45EH06
Onsite Rail (km) D.00E+00
Offsite Truck (km) 6.93E+07
Otfsite Rail (km) 6.19E+06
I
EMPLOYEE VEHICLE
Phase 1 persoreyr [tripht kmirip  fear pool  |iedal
[Const, 1.16E+04| 2.60E+02} 1.40E+02) 741E-01] 3.13E+08
|Ops/D&D | 6.77E+03] 2.60E+02] 1.402+02| 7.41E-01] 1.83E+08
Phase 2
Cornst. 1.98E+04| 2.60E+02] 1.40E+02| 7 41E-01] 5.24E+08
Ops/DAD | 4.91E+04] 2.60E+02] 1. 4DEH2| TATE-01] 1.32E+09
Totad 2.35E+09
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Distance traveled In population zones

Urban Offsite km |zone fraclion Onsile TOTALS
Truck B.93E+07| 5.00E-02 346EH6
Rail 8.19E+06]| 5.00E-02 3.10E+05
Suburban
Truck 6.93E+07| 5.00E-02 1.458+05] 4.92E+05
Rail 6.19E+05] 5.00E-02 J.10EH05
Rurai
Truck 6.93E+07{ §.00E-01 G,24E407
Rail 6.19E+06| 5.00E-01 E.57E+H06

f l I ] {

Fatalities/Injuries resulting from Truck and Rall transporiation accidents
wban km suburban km rural km
truck rail truck rail inick rail
3.46E+06) 3.10E+05] 4.92E+06] 3.10E+05{ 6, 24E+07| 5.57E+05
urban truck fabkm 7.5CE-09| 2.60E-D2
urban fruek infkm 3.70E-07} 1.28E+D0

urban rail fatkm 1.70E-08 5.26E-03

urban rall injkm 3.30E-08 1.02E-02

sub truck fat.km 1.30E-08 6.35E-02

sub truck infkm 3.80E-07 1.87E+00

sub rail fat/km 1.70E-08 5.26E-03

sub fail injlkm 3.30E-08 1.026-02

rural tnuck fatkm 5.30E-08 3.31E+0D

rural truck inJ/km 8.00E-07 4,99E401

rural rall fatrkm 1,70E-08 8.47E-02
rural rait Injfkm 3.30E-08 1.84E-01

TOTAL FATALITIES { 3.5CE+D0
TOTAL INJURIES 5.326+01

i

Fatalities/Injuries resulting from Employes vehicle accldents

km rate/km  {TOTAL
fatalities | 2,35E+09] 8.88E-09] 2.11E+1
Infuries 2.35E+09} 7.14E-07| 1,6BE+03

Cumulative fatalities/injuries from traffic impacts

{ransport [employee {TOTAL
FATALITIES 3.50E+00| 2.11E+01| 2.48E401
INJURIES 5.32E+01] 1.68E+H03] 1.73E4H03

] ]
CONSTRUCTION ACCIDENTS
rale PEISON-YT

TRC = 9,75E-02] 3A4E+H04 |= 3,06E+03

LWC = 2.45E-02{ 3.14E+D4 (= 7.69E+02

Falality » | 3,20E-D5| 3.74E+04|= 1.00E+00
OPERATION ACCIDENTS

rate PAISOn-yT

TRC = 2.20E-02| 5.59E+04 [= 1.23E+03

LWC = 1.10E-02| 5.59E+04|= 6.15E+402

Fatality = | 3.20E.05] 5,55E+04 |= 1.79E+00
TOTALS

INJUR 6.02E+03 .

|[FATAL 2. 74EHM L
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{ ] i ] ] |
PHASE 1 IMPLEMENTATION SUB-ALTERNATIVE - REMEDIATION CALCS
RETRIEVAL
WASTE TRANSFER SYSTEM UPGRADE (W-314)
Onsie Truck trips kmrip lotal
[bormow 1,38E+03| 1.00EHK 1.38E+03{Total 1.38E+03
|
Offsite Truck :
stee! 5,30E+01] 8.00E+02 4.24E404
cement 1.00E+02] 1.40E+02 1.4CE+04 | Total E£.G4E+04
VITRIFICATION
Construction .
Onsite Truck trips kentrip {otal
|borrow 1.86E+03{ 1.00E+01 1.96E+04 | Tolal 1.86E+04
{
Offsite Truck irips kmitrip total
{concrete 1,20E+03] 1,40E+02 1.68E+05
stee| 7.32E+03] B.00E+02 5.86E+06
miscelfaneous 3.18E+03| 1.40E+02 4.45E405|Total EATEHIS
Processing
QOtfsite Truck trips kmArip fotal
glassformer/chem 3.50E+03| 8.00E+H02 2.8B0E+DS
glassformer/chem 3.57E+03| 1.40E+02 5.00E+05
miscellaneous 5.20E+04| 1.40E+02 7.28E+06|Total 1.06E+07
Otfsite Rail trips kenrip total
glassformer/chem 2.1BE+02{ 8.00E+02 1.T4E+05{Total 1.74E+D5
|
VITRIFIED HLW TRANSPORT
I
SITE RESTORATION
Onsite Truck | irips kmdrip total
contaminated waste | 1.50E+03} 1.61E+M1 2.42E+04
noncont, waste 6.23E+04| 1.61E+01 1.00E+06 | Total 1.03E+06
GROUT FiLL IMUST
|
Onsite Truck (km) 1.05E408
Onsite Rail (km) 0.00E+00
Otfsite Truck (km} 1.71EHQ7
Otfsite Rail (km) 1.74EH5
|
EMPLOYEE VEHICLE
person-yr [trip/yr kmtrip  |car poal  |total
Const. 1.07E+04| 2.605+02| 1.40E+02| 7.41E-01) 2.80E+DB
Qps/D&D | 6,93E+03| 2,60E+02| 1.40E+02| 7.41E-01] 1.87E+D6|Total 4.76E+H08
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[

Distance traveled in population zones

Urban Otfsia km |zone {raction Onsite TOTALS
Truck 1.71E+07] 5.00E-02 8.55E+05
Rait 1.74E+05] 5.00E-02 8.72E+D3
Suburban
Truck 1.71E+07} 5.00E-D2 1.05E+05] 1.50E+05
Rail 1,74E+05] 5.00E-02 B.72E+03
Rural
Truck 1.71E+07| S.00E-01 1.54E4+07
Rail 1.74E+D5| 9.00E-01 1,57E+05

Fatalities/injuries resulting from Truck and Rail transporation aceidents

urban km suburban km rural km
truck rail truck rait truck rail
B.55E+H05| 8.72E+03| 1.20E+06| 8.72E+03{ 1.54E+07| 1.57E+05
urban truck fat’km 7.50E-091 6.41E-03
urban truck inj’km 3.70E-07} 3.16E-01
urban rail fatkm 1,70E-08 1.48E-04
urban rail injkm 3.30E-08 2.88E-04
sub truck fat.km 1.30E-08 2.47E-02
sub truck inf/km 3.80E-07 7.23E-01
sub rail fatkm 1.70E-08 1.48E-04
sub rail infkm 3.30E-08 2.BE-04
rural truck fatkm 5.30E-08 8.16E-01
rural truck injkm B.00E-07 1.23E+01
rural rail fat’km 1.70E-08 2.67E-03
rura rail Injkm 3,30E-03 5.1BE-03
TOTAL FATALITIES | B.S0E-D1
TOTAL INJURIES 1.34E+01
I

] ]
Falaliliesfinjuries resulting from Employee vehicle accidents

km rate/km_ |[TOTAL
fatalities | 4.¥6E+08] B8.98E-09| 4.27E+00
Injuries 4,76E+08] 7.14E-07) 3.40E+02
i ! I
Cumutativa fatalities/injuries from traffic impacts
transport |employee {TOTAL
FATALITIES B.50E-01] 4.27E+00] 5.12E+00
INJURIES 1.34E+01| 3.40E+02| 3.53E+02
CONSTRUCTION ACCIDENTS
rale persor-yr
TRC = 9.75E-02] 1.07E+D4|= 1.04E+03
LWC = 2.45E-021 1.07E+Q4 |= 2.62E402
Fatality = | 3.20E-05] 1.07E+04|> 342E-01
OPERATION ACCIDENTS
rate person-yr
TRC = 2.20E-02| 6.93E+03|= 1.52E+02
LWC = 1.10E-02} 6.93E+H03|= 7.62E+01
Fatality = | 3,20E-05[ 6.93E+03 (= 2.22E-01
TOTALS
INJUR 1.55E+03
FATAL 5,68E4+00
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EX. SITU NO SERPARATIONS ALTERNATIVE
CALCINATION - REMEDIATION CALCS
RETRIEVAL
Waste Transpart 1otal
Onsits Truck 1.258+04 | Tolal 1.25E+04
[
Construction
Otfstle Truck tripsfyr  |kmdrip ¥© total
concrete 4.80E+02{ 1.40E402| 2,00E401] 1.34E+05
raw material 4.505+01] 8.00E+02| 2.00E+01] 7.20E+05
equipment | 2.5GE+01] 1.00E+04] 2.00E+01] 5,00E+06
miscellanecus 5.20E+03} 1.40E+02] 2.00E+01| 1 46E+7
steal W-314 5.30E+01| B.00E+D2 4.24E404
cement/misc W-314 | 1.53E+02] 1.40E+02 2.14E+04| Total 217EHT
Offsite Rail | tripsiyr  [ketrip  [yr total
|raw material 1.00E+01] 8.00E+02} 2.00E+01{ 1.60E+05|Total 1.60E+05
Onsite Truck |
{borrow W-314 1,38E+03] 1,00E+01 1.38E+04 | Total 1.38E+04
CALCINATION
Construction
Onsite Truek | trips kmfrip total
borrow 3.30E+04] 1.00E+01 3.30E+05{ Total 3.30E+05
Offsite Truck trips kmtrip {otal
Try Cities J.40E+04| 1.40E+02 4.76E+06
Portland/Seattla 1.07E+04| 8.00E+02 8.56E+06
{ tlpshr  jkmidp |y
miscellaneous 5.20E+03] 1.40E+02| 5.50E+00] 4.C0E+08Total 1.73E+07
Processing
Offsite Truck trpsfyr kmArip yr total
Portand/Seattie /| 8.87E+02| 8.00E+02] 1.50E+0 | 1.05EH07
miscellaneous 5.20E+03]| 1.40E+02] 1.50E+01| 1.09E+07{Total 2.16E+07
Otisile Rail tripsfyr krvtrip yT total
Porlland/Seattle 1.03E+02| 8.00E+02] 1.505+01] 1.24E+06|Total 1.24E+06
{
CALCINED HLW TRANSPORT
Oftsite Rail | trips kmrip total
Yucca Mountain 4,15E+03| 4,28E+03 1.78E+07 | Total 1.78E+07
CLOSURE
Onsite Truck cu yd tripfeu yd  [kmvitrip totai
fill 0.00E+00| 1.00E-01] 1.00E+01]| D.00E+00
sitt 0.00E+00] 1.00E-01{ 3.00E+01] 0.00E+HX
riprap 0.00E+00| 1.00E-01| 3.20E+01| 0,00E+0Q
ag/sand 0.00E+0Q] 1.005-01] 1,00E+01] 0.00E-+00]|Total 0,00E+D0
GROUT FILL IMUST
Onsite Truek sanc/gravel 2.20E+03| 1.00E-+01 2.20E+04 [ Totai 2.20E4+04
Otfsite Truick cement 4,63E+02} 1.40E+02 E£.48E+04 [Total 5 ABE+04
Onsite Truck {km) 3.7BE+D5
Onsite Rail fim) 0.00E+00
Offsite Truck {km}) B.06E+07
Oftisite Rail (km) 1.928+07
|
EMPLOYEE VEHICLE
Retriaval personeyr |triphyr kmfrip  |ear pool total
|Censt. 1,08E+04) 2,60E402] 1.40E+02| 7.41E-D1]| 2.85E+08
[Gps 3.15E-+04| 2.60E+02] 1.40E+02| 7.41E.01] 8,50E+D8
Vitrification
{Const, TABE+04| 2.60E+02| 1.40E+02] T7.41E-01{ A.95E+08
1Ops 3. 7BE+D3]| 2,60E+02] 1.40E-H02| TA1E-D1| 2.64E+08
Closure 0.00E+0Q| 2.60E+02] 1.40E+02] 7.41E-01} 0,00E+00
[total 6.57E+04 Total 1.80E+09
|
] | i i i i
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Distance traveled in population zones
Urban Cifsite km [zone fraction Qnsite TOTALS
Truck B.06E+07] 5.00E-02 3.03E+06
Rail 1.92E+07] S.00E-02 9.58E+05
Suburban
Truck 5.06E+07| 5.00E-02 3.78E+I5] 3.41E+06
Rail 1,92E+07| 5,00E-D2 9,58E+05
Rural
Truck §O6E+DT| 9.00E-01 S5A4EE+07
Rail 1,92E+07| 9.00E-01 1,72E+07

i

Fatalities/Injuries resulling from Truck and Rail transportation accidents

urban km subucban km rural km
truck rail truck rail truck rall
3.03E+06] 9.58E+05| 3.41E+06] 9.58E+05| 5.46E+07] 1.72E+07
urban truek favkm 7.50E-09| 2.27E-02
urban truck inj/km 3. 70E-07] 1.1Z2E+00
urban rzil fatkm 1.70E-08 1.63E-02
urban rail inpkm 3.302-08 3.166-02
sub truck fat.km 1.30E-08 4.43E-02
sub {ruck injfkm 3.B0E-07 1.30E+0Q
sub rail fat/km 1.70E-08 1.638-02
sub rail infkm 3.30E-08 3.16E-02
rural truck fatkm 5.30E-08 2.89EHX
rural truck injfkm 8.00E-07 4.37E+01
rural rail fatkm 1.70E-08 2,93E-01
rural rail infkm 3.30E-08 5.69E-01
TOTAL FATALITIES | 3.29E+00
TOTAL INJURIES 4.67E+H
[
[ 1
Fatalitiex/njuries resufting from Employes vehicle acsidents
km jratekm  {TOTAL
fatalities | 1.80E+09]{ 8.98E-09] 1.62E+01
injuries 1.BOE+09| T.14E.07} 1.28E+03
I I
Cumulative fatalitiesfinjuries from traffic impacis
transport Jemployes {TOTAL
FATALITIES 3.298400( 1.62E+01] 1.845+01
INJURIES 4.67e+01]| 1.28E+03] 1.235+03
CONSTRUCTION ACCIDENTS
rale person-yr
TRC = 9.75E-02{ 2.54E+04 = 2.48E+03
LWC = 2ASE-02] 2.54E+D4|= 6.22E+02
Fatalty = | 3.20E-05] 2.54E+04[= 8.138-01
OPERATION ACCIDENTS
rate Person-yr
TRC= 2.20E-02] 4.13E+04{= 9.08£+H)2
LWC = 1.10E-02] 4.13E+04|= 4,54E+02
Fatalty = | 3.20E-05] 4.13E+G4|= 1.32E+HX0
TOTALS
INJUR 4.72E+03
FATAL 2.15E+01
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Table F.3.1,1. Maximum Concentrations Calculated for the No Action Alternative
Constituent|300 years  [300 years  |500 years 500 years 2,500 2,500 5,000 5,000] 10,000 10,000
{ma/L) {pCHL) {mgi.) (pCi/L) years years years years years years
(mg/Dy {pCIL) (mg/L) (pCVLY___I(mo/Ly __|(pCVL)

Kd
Group 1
{Kd =0.0
mLig)
C-14 1.55E-D5| 6.90E+04 4.57E-06 2.03E+04 2.13E-09] S.4BE+00{ 3.18E-11} 1.42E-01 0] 0.00E+00
1-129 2.50E-03] 4.40E+02 3.21E-04 5.65E+01 6.51E-07 1.15E-01 1.31E-08} 2.31E-03| 1.10E-12] 1.94E-07
Np-237 2.92E-03] 2.06E+03 6.45E-04 4.54E+02 4.18E-07 2.94E-01 8.42E-09| 5.93E-03] 7.00E-13[ 4.93E-07
Np-238 0| 0.00E+00 0 0.00E+00 0 0.COE+0D 0 0.00E+0D 0} 0.00E+00
Rh-108 i 0.00E+00 0 0.00E+00 0| 0.00E+Q0 0| 0.00E+00 0| 0.00E+G0
Rn-219 0| 0.00E+00 0 0.00E+00 0| D,00E+00 0| 0.00E+00 0| 0.00E+00
Rn-222 0f 0.00E+00 0 0.00E+00 0| 0.00E+00 0] 0.00E+00 0{ 0.00E+00
Ru-106 0| D0.00E+0D 0 0.00E+00 Cf D.0OE+Q0 0| 0.00E+00 0| 0.00E+00
Sb-126m 0| 0.00E+0D 0 0.00E+00 0] 0.00E+0D 0/ 0.00E+0D 0| 0.00E+00
Se-79 4.64E-04| 3.23E+04 3.45E-04 2.40E+04 9.18E-08] 6.39E+00 1.BOE-09] 1.25E-01} 1.00E-13| 6.95E-06
Te-99 1.87E-02| 3.16E+0S 7.45E-03 1.26E+05 B.02E-06] 1.36E+02 1.58E-07] 2.67E+00| 1.34E-11] 2.26E-04
U-233 3.51E-08| 3.77E-01 2.61E-08 2.52E-01 4,70E-12 4.53E-05 1.00E-13] 9.864E-07 0| 0.00E+00
U-234 1.93E-06| 1.20E+01 2.84E-07 1.77E+00 1.81E-10 1,19E-03{ 3.80E-12| 2.37E-05 0] 0.00E+00
U-235 8.03E-01| 1.73E+03 9.30E-02 2.01E+02 3,55E-05 7.67E-02 7.15E-07| 1.54E-03| 6.15E-11{ 1.33E-07
U-236 8.48E-07] 5.48E-02 1.21E-07 7.82E-03 1.69E-10 1.09E-05] 3.40E-12} 2,20E-07 Qi 0.00E+0Q
u-238 1.23E+02] 4.13E+04 1.42E+01 4.77E+03 5,04E-03] 1.68E+00 1.02E-04] 3.43E-02 0| 0.0DE+00
Ag+ 1.23£-02 7.77E-03 8.07E-07 1.76E-08 1.50E-12
As+H 8.92E-03 5.54E-03 3.15E-06 6.12E-08 5.20E-12
B+3 1,08E-02 6.50E-03 6.68E-08 1,30E-07 1.11E-11

Be+2 6.14E-04 4,09E-04 0 of 0
Cl- 5.52E+00 1.23E+00 1.31E-03 2.56E-05 2.19E-09
CO3-2 1.69E+02 1.94E+01 4.22E-03 B.51E-05 7.31E-09
Cr+3 2.72E+00 3.80E-01 8,38E-07 1,69E-08 1.50E-12
Ci04-2 6.60E-01 9,20E-02 1.48E-03 2.91E-05 2.49E-09
F- 3.44E+01 4.67E+00 9.31E-04 1.87E-05 1.60E-08
Fe(CN)6-4 1.90E+00 1.45E+00 3.58E-05 7.21E-07 6.20E-11
Hg+ 5.00E-02 6.04E-03 B6.29E-08 1.27E-07 1.08E-11
K+ 3,40E+00 2,52E+00 5.87E-04 1.14E-05 8.74E-10
Li+ 2 12E-04 1.33E-04 B8.76E-08 1,70E-09 1.00E-13
Mo+6 3.72E-02 2.43E-02 1.33E-05 2.59E-07 2.21E-11
Na+ 3.63E+03 4,46E+02 5.86E-01 1.18E-02 1.01E-08
NO2- 4.25E+02 4.96E+01 2.48E-02 4.98E-04 4.27E-08
NO3- 6.62E+03 8.22E+02 1.21E+00 2.43E-02 2.09E-0S
OH- 1.27E+02 1.78E+01 6.02E-021 1.21E-03 1.04E-07
Si03-2 1.35E+02 1.57E+01 6.39E-03 1.28E-04 1.11E-08
S04-2 1.53E+02 1.77E+01 7.15E-03 1.44E-04 1.23E-08
UOz2+2 2.10E-01 1.42E-01 7.00E-13 ] 0
V+5 1.51E-03 1.12E-03 2.14E-07 4, 16E-09 4.00E-13
W4 8.01E-01 9.67E-02 1,01E-04 2.03-06 1.74E-10
Kd
Group 2
{Kd =1.0
ml/g) N
Bi-210 fand - 0 0.00E+00 0{ 0.00E+00 0| 0.00E+00
Ni-63 - —— 5.81E-06] 3.42E+05 1.73E-06] 1.02E+05| 5.58E-08] 3.28E+03
Pa-231 - — 8.20E-09 3.87E-01 5.67E-10{ 268E-02{ 3,79E-11] 1.78E-03
Pa-233 — e 1.73E-11] 3.58E+02 0] 0.00E+00| 1.00E-13{ 2.07E+00D
Pa-234m |- — 0] 0.00E+00 0{ 0.00E+00 0| 0.00E+D0
Po-211 — e 0| 0.00E+00 0{ 0.00E+D0D 0 0.00E+00
Bi+3 — — 6.B6E+00 4.70E-01 3.40E-02
Ca+2 e — 2.04E-01 6.48E-02 1.88E-03
Cd+2 — — 3.728-02 3.81E-03 2.14E-04
Cu+2 - - 2.21E-03 3.88E-04 1.55E-05
Fe+3 — - 7.14E+00 5,11E-01 3.77E-02
Mg+2 - — 2.63E-02 5.36E-03 2,04E-D4| |
Ni+2 - —ae 2.13E-01 8,37E-02 2.31E-03
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Table F.3.2.1. Maximum Contaminant Conceniration Calculated for the Long Terrn Management Alternative
Constituent | 300 years 500 years 2.500 5,000 10,000

(mg/L) {rmg/L) years years years

{mg/l) fmg/l.) {mg/L)

Kd
Group 1
{Kd = 0.0
ml/g)
C-14 3.15E-06] 1.40E+04 3.96E-06 1.78E+04 2.13E-08| 9.48E+00 3.18E-11] 1.42E-01 0] 0.00E+00
1-129 4.08E-04] 7.20E+01 3.21E-04 5.65E+01 8.51E-07 1.15€-01 1.31E-08] 2.31E-03| 1.10E-12] 1.94E-07
Np-237 2,92E-03] 2.06E+03 8.45E-04 4.54E+02 4.19E-07 2.95E-01 8.46E-09} 5.95E-03f 7.G0E-13| 4.93E-07
Np=238 0] 0.00E+00Q 0 0.00E+00 0 0.00E+00 0| 0.00E+00 0] 0.00E+0D
Rh-106 0] 0.00E+00 0 0.00E+00 0] 0.00E+00 0| 0.00E+D0 0[ 0.00E+00
Rn-219 0| 0.00E+00 o 0.G0E+00D 0 0.00E+00 0{ 0.00E+00 0] 0.00E+30
Rn-222 0| 0.00E+00 0 0.00E+00 0| O0.00E+0D 0| 0.00E+00D 0| 0.00E+00
Ru-106 0| 0.00E+00 0 0.00E+00 0| 0.00E+00 0} 0.00E+00 0] 0.00E+00
Sb-126m 0{ 0.00E+00 0 0.00E+C0 0]  0.00E+00 0| 0.00E+00 0| 0.00E+00
Sa-79 2126-04] 1.48E+04 3.45E-04 2.40E+04 9.18E-08| 6.39E+00 1.80E-09| 1.25E-01] 1.00E-13| 6.95E-06
Tc-89 5.40E-03] 9.13E+04 6.48E-03 1.10E+05 8.44E-06 1.43E+02 1.71E-07{ 2.89E+00] 1.45E-11| 2.45E-04
U-233 1.53E-08] 1.47E-01 2.89E-08 2.79E-01 4.70E-12 4.53E-05 1.C0E-13] 9.64E-07 0] 0.00E+00
U-234 3.82E-05] 2.38E+02 3.20E-05 2.00E+02 1.91E-10 1.19E-03 3.80E-12| 2.37E-05 0{ 0.00E+0D
U-235 1.20E-01] 2.5SE+02 9.30E-02 2.01E+02 5.28E-05 1.14E-02 1.06E-07} 2.29E-04| B.33E-11| 1.37E-07
U-238 1.36E-07] 8.79E-03 1.27E-07 8.20E-03 2.52E-11 1.63E-06 S.00E-13} 3.23E-08 0] 0.00E+00
U-237 0] 0.D0E+00 0 0.C0E+00 o] 0.00E+00 0] 0.00E+00 0j 0.00E+00
U-238 1.83E+01| 6.15E+03 1.42E+01 4.77E+03 7.50E-04 2.52E-01 1.51E-05| 5.07E-03| 9.00E-09} 3.02E-06
Ag+ 8.52E-03 9.18E-03 1.02E-06 2.11E-08 1.80E-12
As+5 6.19E-03 6.37E-03 3.54E-06 7.32E-08 6.30E-12
B+3 7.73E-03 6.84E-03 7.52E-06 1.55E-07 1.34E-11
Be+2 4.39E-04 4.84E-04 0 0 1]
Ci- 3.41E+00 1.27E+00 1.46E-03 3.01E-05 2.59E-09
C0O3-2 2.50E+01 1.94£401 4.22E-03 8.51E-05 7.31E-09
Cr+3 5.87E-01 4.45E-01 B8.39E-07 1.69E-08 1.50E-12
Cr04-2 1.10E-01 9.20E-02 1.50E-03 3.27E-05 2.82E-09
F- 5.10E+00 4.04E+00 9.45E-04 1.92E-07 1.85E-09
Fe(CN)6-4 8.73E-01 1.49E+00 5.32E-06 1.07E-07 6.39E-11
Hg+ 3.06E-04 3.30E-04 o] 0 3]
K+ 238E+D0 2.65E+00 6.60E-04 1.36E-05 1.18E-09
Li+ 1.47E-04 1.50E-04 9.86E-08 2,04E-09 2,00E-13
Mo+6 2.69E-02 2.81E-02 1.50E-05 3.10E-07 2.67E-11
Na+ 5.70E+02 4.44E+02 5.50E-01 1.18E-02 1.03E-06
NO2- 6.38E+01 4.94E+01 2,53E-02 5.12E-04 4.41E-08
NO3- 1.05E+03 8.21E+02 1.21E400 2.44E-02 2.10E-06
OH- 2.26E+01 1.79E+01 6.02E-02 1.21E-03 1.04E-07
Sio3-2 2,02E+01 1.56E+01 B.40E-03 1.29E-04 1.11E-08
S04-2 2.28E+01 1,77E+01 7.23E-03 1.46E-04 1.26E-08
Uo2+2 1.28E-01 1.48E-01 3.80E-12 0 o
V5 1.06E-03 1.20E-03 2.41E-07 4.98E-08 4.00E-13
W44 3.928-03 4.22E-03 2.00E-13 0 0
Kd
Group 2
{Kd=1.0
mtig)
Bi-210 e —_ 0 0.00E+00 0] 0.00E+00D 0{ 0,00E+00
Ni-63 — - 2.00E-13 1.18E-02 0] D.00E+00 0] 0.C0E+DG
Pa-231 — o 8.20E-09 3.87E-01 5.67E-10| 2.68E-02| 3.79E-11] 1.79E-03
Pa-233 e —_ 0 0.00E+00 C| 0.00E+00 0] 0.00E+00
Pa-234m_ |— - 0 D.00E+00 0| 0.00E+00 0} 0.00E+C0
Po-211 — - 0| 0.00E+00 0| 0.00E+00 0| 0.00E+00
Bi+3 — — 6.86E+00 4.70E-01 3.40E-02
Ca+2 — — 2.04E-04 6.48E-02 1.88E-03
Cd+2 — e 3.72E-02 3.81E-03 2.14E-04
Cu+2 — - 5.00E-06 1.24E-07 1.07E-11
Fer3 el - 7.14E+00 5.11E-01 3.77E-02
Mg+2 — - 2.63E-02 5.36E-03 2.04E-04
Ni+2 — — 2.13E-01 B.37E-02 231E-03
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Table.3.3.1. Maximum Concentrations Calculated for the In Situ Fill and Cap Allernative

2500 2500 5,000 5,000 10,000 10,000
years years years years years years
(mg/L) (pCI/L) {mgil) (pCi/L) {mg/L) {pCi/L)

C-14 1.40E-12] 6.23E-03 2.99E-07{ - 1.33E+03 1.93E-08| 8.59E+01
-129 9.82E-11] 1.73E-05 4. 74E-05 B.34E+00 1.46E-05 2.57E+00
Rn-219 0| 0.00E+0Q 0 0.00E+00 - 0 0.00E+Q0
Rn-222 0| 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0| 0.00E+00 1.00E-13 3.34E-01 0 0.00E+00
Sh-126m 0| 0.00E+00 0 0.00E+00 0 0.00E+00
Se-79 1.35E-11| 9.40E-04 B.51E-06 4 53E+02 1.91E-06 1.33E+02
Tc-99 2.72E-08| 4.60E-02 B.70E-04 1.47E+04 1.03E-04 1.74E+03
U-233 0| 0.00E+00 5.84E-10 5.63E-03 1.03E-10 9.93E-04
U-234 1.00E-13] 6.24E-07 3.70E-08 2.31E-01 4.41E-09 2.75E-02
U-235 2.02E-08| 4.36E-05 1.57E-02 3.39E+01 1.61E-03| 3.48E+00
U-236 1.00E-13{ 6.46E-09 1.62E-08 1.05E-03 3.81E-09 2.46E-04
U.237 0| 0.00E+DQ 0 0.00E+00 0 0.00E+00
U-238 3.00E-06} 1.01E-03 2.40E+00 B.06E+02 2.44E-01 8.20E+01
Ag+ 5.40E-10 5.53E-04 1.68E-07
As+5 6.70E-11 3.00E-04 5.79E-07
B+3 1.72E-10 4.12E-04 1.23E-06
Be+2 5.76E-11 3.61E-05 7.80E-09
Cl 1.41E-07 1.09E-01 9.95E-03
CO3-2 1.47E-06 3.31E+00 3.18E-01
Cr+3 2.20E-11 8.83E-05 1.86E-05
Cr04-2 7.22E-10 6.19E-02 1.21E-02
F- 5.96E-06 6.75E-01 6.44E-02
Fe(CN)6-4 1.16E-06 1.93E-01 1.14E-03
Hg+ 2.40E-12 1.61E-05 6.68E-08
K+ 9.74E-07 3.47E-01 1.08E-04
Li+ 0 6.63E-06 1.61E-08
Mo+6 2.06E-09 1.73E-03 2.45E-06
Na+ 4.43E-05 7.00E+01 1.24E+01
NO2- 3.66E-06 8.31E+00 B.64E-01
NO3- 3.17E-05 1.27E+02 2.68E+01
Np-237 2.02E-10] 1.42E-04 6.87E-05 4,84E+01 8.18E-08] B.47E+00
Np-238 0 0.00E+Q0 0 0.00E+00 0 0.00E+00
OH- 1.94E-05 2.34E+00 1.35E+00
Rh-106 0 0 0
S04-2 2.43E-06 2.98E+00 3.04E-01
804-2 2.43E-06 2,.98E+00 3.04E-01
Uo2+2 6.95E-08 2.27E-02 3.46E-07
V+5 4,28E-10 1.54E-04 3.94E-08
W+4 0 2.00E-04 8.67E-08
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Table F.3.4.1 Maximum Concentrations in Groundwater Calculated for the In Situ Vitrification All

5,000 5,000 10,000 10,000
Constituents years years years years

{mg/L) {pCi/L) {mg/L) {(pCiiL)

Te207 1.72E-08 2.91E+01 2.21E-06 3.73E+01
1)-233 1.40E-12 1.35E-05 1.80E-12 1.74E-05
234 3.92E-11 2.45E-04 4.99E-11 3.11E-04
U-235 1.25E-D05 2.70E-02 1.61E-05 3.48E-02
J-236 4 51E-11 2.91E-06 5.82E-11 3.76E-08
U-238 1.84E-03 6.18E-01 2.37E-03 7.96E-01
Ag20 1.90E-06 2.45E-06
As205 1.42E-06 1.83E-06
B20G3 4 .86E-06 6.27E-06
BeO 1.01E-07 1.31E-07
Cr203 7.11E-05 9,18E-05
Li2Q 3.38E-08 4.36E-08
Na20 7.39E-02 9.54E-02
MoO3 6.31E-08 8.14E-06
NpO2 1.63E-07 2.10E-07
V205 2,78E-07 3.59E-07
WOo2 5.63E-07 7.26E-07
W03 1.12E-08 . 1.45E-06
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Table £.3.5.1, Maximum Concenirations Calculated for the Ex Situ Intermediate Seperations Alte

2,500 2,500 5,000 5,000 10,000 10,000

Constituent{years years years years years years
{mag/L) (pCi/L) {mg/L) (pCifL) (mg/L) (pCifL)

C-14 3.42E-10] 1.52E+00 8.80E-09 3.03E+01 2.00E-13 8.90E-04
I-129 5.32E-08f 9.36E-03 2.01E-06 3.54E-01 1.21E-10 2.13E-05
Rn-219 0| 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-222 0| 0.00E+00 0 0.00E+Q0 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+D0 0 0.00E+0Q
Sb-126 0i 0.00E+00 0 0.00E+00 4] 0.00E+00
Se-79 7.40E-09] 5.21E-01 2.75E-07 1.91E+01 1.71E-11 1.19E-03
Tc-99 3.78E-07) 86.39E+00 1.50E-05 2.54E+02 1.55E-09 2.62E-02
UJ-233 7.00E-13{ 6.75E-06 2.32E8-11 2.24E-04 0 0.00E+00
U-234 2.45E-11] 1.53E-04 1.42E-09 8.86E-03 . 0 0.00E+00
U.235 7.44E-06] 1.61E-02] 0.00058249 1.26E+00 7.18E-09 1.55E-05
U-236 4 57E-11| 2.95E-06 6.63E-10 4 28E-05 0.00E+00
U-237 0| 0.00E+00 ¢] 0.00E+Q0 0 0.00E+00
U-238 1.11E-03| 3.73E-01 8.90E-02 2.99E+01 1.02E-08 3.43E-04
Ag+ 3.24E-10 1.94E-05 1.72E-10
As+5 4.02E-11 1.39E-05 5.95E-10
B+3 1.03E-10 1.82E-05 1.26E-09
Be+2 3.46E-11 9.15E-07 0
Cl- 1.71E-05 0.00405731 2.50E-07
CrO4-2 2.57E-06 3.16E-03 2.87E-07
F- 1.80E-03 2.47E-02 1.86E-07
Fe(CN)6-4 4 47E-04 4.27E-03 7.22E-09
Hg+ 1.50E-12 7.64E-07 0
Li+ i} 3.20E-07 1.66E-11
Na+ 1.61E-03 2.78E+00 1.18E-04
NO2- 2.10E-03 3.10E-01 4 96E-06
NO3- 2.18E-02 5.13E+D0 2.43E-04
804.2 0.00907481 0.110655 1.44E-06
Uo2+2 4.23E-08 8.93E-05 0
V+5 2.57E-10 1.23E-06 4.05E-11
W6 0 9.90E-08 0
Np-237 7.18E-08] 5,06E-02 2.22E-06 1.56E+00 8.42E-11 5.93E-05
Np-238 0] 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0| 0.00E+00 0 0.00E+00 0 0.00E+00
CcO03-2 6.66E-04 1.21E-01 8.51E-07
Cr+3 1.52E-08 3.56E-06 1.69E-10
K+ 5.83E-07 2.68E-03 1.11E-07
Mo+6 1.24E-09 5.51E-05 2.52E-09
OH- 6.53E-03 1.14E-01 1.22E-05
S504-2 9.07E-04 - 1.11E-01 1.44E-08
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Table F.3.5.2 Maximum Concentrations Calculated for the LAW Vaults - Intermediate Seperatio

5,000 5,000 10,000 10,000

Constituent years years years years
{mg/L) {pCi/L.) (mg/L) {pCi/L)

Tc-99 4, 56E-06 7.71E+01 1.23E-05 2.08E+02
U-233 2.00E-13 1.93E-06 6.00E-13 5.78E-06
U-234 6.60E-12 4,12E-05 1.76E-11 1.10E-04
tJ-235 2.06E-06 4 45E-03 5.56E-06 1.20E-02
UJ-236 7.60E-12 4,91E-07 2.05E-11 1.32E-06
1-238 3.09E-04 1.04E-01 8.35E-04 2.81E-01
Ag20 1.19E-06 3.23E-06
As205 2.80E-06 7.57E-06
B203 5.46E-06 1.48E-05
BeO 2.98E-07 8.06E-07
Cr203 3.52E-08 9.51E-06
Li-20 2.11E-08 5.71E-08
MoO3 1.77E-05 4,79E-05
NazQ 2.66E-01 7.19E-01
NpO2 5.33E-08 1.44E-07
V205 2.27E-07 6.13E-07
Wwoz2 1.22E-10 3.29E-10
WO3 3.66E-06 9.89E-06
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Table F.3.8.1 Maximum Concentration Calculated in Groundwater for the Ex Situ/In Situ Combin

Constituent 2,500 2,500 5,000 5,000 10,000 10,000
years years years years years years
(mgil) {pCi/L) {mg/L) {pCiiL) (mg/l) (pCi/L)

C-14 2.3E-10 1.02E+00 6.71E-10 2.99E+00 0.00E+00 0.00E+00

I-129 3.91E-08 6.88E-03] 0.000000118 2.08E-02 1.08E-11 1.90E-06

Np-237 5.23E-08 3.68E-02 9.63E-08 6,78E-02 6.20E~-12 4,36E-06

Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00

Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+0Q0

Rn-219 0 0.00E+Q0 0 0.00E+00 0 0.00E+00

Rn-222 0 0.00E+00 0 0.00E+00 0 0.00E+00

Ru-106 0 0.00E+Q0 0 0.00E+Q0 0 0.00E+00

Sb-126m 0 0.00E+00 0 0.00E+00 0 0.00E+00

Se-79 5.49E-08 3.82E-01 1.59E-08 1.11E+00 1.40E-12 9.74E-05

Tc-99 2.78E-07 4. 70E+00{ 0.000000815 1.38E+01 7.55E-11 1.28E-03

U-233 48-13 3.86E-06 1.6E-12 1.54E-05 0.00E+00 0.00E+00

U-234 1.018-11 6.30E-05 9.16E-11 5.72E-04 0.00E+00 0.00E+00

U-235 3.36E-06 7.26E-03 2.59E-05 5.59E-02 5.02E-10 1.08E-08

U-236 1.71E-11 1.10E-08 1.74E-10¢| = 1.12E-05 0.00E+00 0.00E+00

U-237 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

UJ-238 4.99E-04| 1.68E-01 3.95E-03 1.33E+00 7.20E-08 2.42E-05

Ccl- 6.63E-06 1.20E-04 1,99E-09

Co3 -2 3.70E-04 4.22E-03 6.97E-08

Cr+3 7.12E-09 1.35E-07 8.50E-12

Cro4 -2 7.90E-07 5,23E-05 4 .91E-09

P 7.15E-04 7.25E-03 1.05E-08

Fe (CN) 6 1.75E-04 1.33E-04 3.52E-10

Hg+ 2,94E~-07 2.91E-06 1.05E-10

Na+ 7.30E-03 1.02E-01 5.42E-06

NO2 - 1.33E-03 1.23E-02 2.76E~07

NO3 - 1.11E-02 1.95E-01 1.23E-0S

OH - 2.39E~03 2.43E-02 5,45E-07

si03 -2 2.95E-0D4 3.42E-03 2.27E-08

804 -2 4.05E-04 3.94E-03 1.01E-07

W4 4.,72E-06 4 67E-05 1.68E-09
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Table F.3.8.2 Maximum Concentration Calculated in Groundwater for the Ex Situ/In Situ Combin

2,500 years | 2,500 years|5,000 years |5,000 years [10,000 years |10,000 years
Constituent|{mg/L) {pCi/L) {mg/L) (pCi/lL) (mg/L) {pCi/L)
Cc-14 1E-13 4 ASE-04 5.89E-08 2.62E+02| 1.45E-09| 6.45E+00
T-129 9.5E-12 1.67E-06 2.16E-05 3.80E+00 1.07E-06 1.88E-01
Np-237 1.48E-11 1.04E-05 2.47E-05 1.74E+01 1.26E-06 8.87E-01
Np-238 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
Rn-219 0 0.00E+00Q 0 0.00E+00 0 0.00E+00
Rn-222 0 0.00E+00 i} 0.00E400 0 0.00E+00
Ru-106 0 0.00E+00 0 0.00E+00 0 0.00E+00
Sb-126m 0 0.00E+00 0} - 0.00E+00 0 0.00E+00
Se-79 1.3E-12 8.05E-05| 0.00000298 2.07E+02 1.38E-07 2.60E+00
Tc-99 1,.21E-10 2.04E-03 1.64E-04 277E+03 7.49E-06 1.27E+02
U-233 0 0.00E+00 4,96E-10 478E-03| 4.06E-11 3.91E-04
U-234 0 0.00E+00 1.33E-08 8.30E-02| 1.32E-09 8.24E-03
{J-235 1.04E-09 2.25E-06 2.03E-03 4.38E+00] 1.47E-04 3.18E-01
U-236 0 0.00E+00 2.18E-09 1.41E-04 6.98E-10 4.52E-05
U-237 0 0.00E+00 0 0.00E+00 0 0.00E+00
U-238 1.49E-07| 5.01E-05 3.07E-01 1.03E+02] 1.99E-02 6.69E+00
Ag+ 1.1E-10 2.80E-03 0.00E+00 3.59E-08 0.00E+00
As+5 4.11E-11 4.92E-04 1.25E-07
B+3 1.05E-10 1.91E-03 4,07E-08
Be42 3.45E-11 9.49E-08 1.00E-13
cl- 5.19E-08 8.40E-02 5.69E-04
co3 -2 1.51E-06 1.94E+00 6.18E-03
Cr+3 9.4E-12 5.44FE-05 &6.38E-06
CrQ4 -2 1.84E-08 2.60E-02 4.8B2E-03
F- 5.63E-07 2,99E-01 3.68E~03
Fe {CN) 6 1.86E-07 5.64E-02 2.93E-04
Hg+ 3,528-10 1.03E-03 8.35E-06
K+ 3.19E-07 3.20E-02 5.09E-06
Lis 0 1.37E-05 3.48BE-09
Mo+6 8.81E-10 3.33E-04 2.62E-08
Na-+ 9.14E~06 4.38E+01 4.54E+00
NO2 - 1.71E-06 3.15E+00 1.02E-01
NO3 - 1.35E~05 7.83E+01 9,19E+00
OH - 1.42E-06 2.84E+00 5.38E-01
5103 -2 9.51E-08 1.45E+00 9.01E-02
S04 -2 4.31E-07 1.92E+00 1.65E-02
uo2 +2 4.17E-08 8.61E-03 4.56E-11
Vi5 2.63E-10 3.35E-05 8.50E-~09
W44 5,65E-09 1.74E-02 1.34E-04
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Tabte F.3.8.3 Maximum Concentration Calculated in Groundwater f

Constituent] 5,000 years |5,000 years} 10.000 years | 10.000 years
(mg/L) (pCi/L.) {mg/L) {pCi/Ll)
Te-99 2.34E-06 3.95E+01| 6.30E-08 1.06E+02
U-233 1.00E-13 9.64E-07| 3.00E-13 2.89E-06
U-234 3.40E-12 2.12E-05| 5.00E-212 5.62E-05
U-235 1.05E-06 2.27E-03| 9.00E-12 1.94E-08
U-236 3,90E-12 2.52E-07] 1.05E-11 6.78BE-07
U-238 1.58E-04 5.31E-02| 4.28E-04 1.44E-01
Ag+ 6.12E-07 1.65E-06
As+5 1.43E-06 3.88E-06
B4 2.80E-06 7.56E-06
Be+2 1.53E-07 4,.13E-07
Cr+3 1.80E-08 4,87E-06
K4 4 11E-07 1.11E-06 v
Li+ 1.08E-08 2.92E-08
Mo+6 9.08E-08 2.46E-05
Na+ 1.36E-01 3.68E-01
NpO2 2.73E-08 7.39E-08
8i03 -2 1.20E-01 5.40E-01
Vet 1.16E-07 3.14E-07
WO3 1.87E-06 5.07E-06
WO2 6.23E-11 1.69E-10
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Table F.2.9.1 Maximum Concentrations Calculated for the Phased Implementation Total Alternati

Constituent| 2,500 years 2,500 years|5,000 years |5,000 years [10,000 years |10,000 years
{mg/L) {pCi/L) (mg/L) (pCi/L) (ma/L) {pCi/L)

C-14 3.42E-10} 1.52E+00 6.80E-09 3.03E+01 2.00E-13 8.80E-04
I-129 5.32E-08| 9.36E-03 2.01E-06 3.54E-01{" 1.21E-10 2.13E-05
Rn-219 0| 0.00E+00 0 0.00E+Q0 0 0.00E+00
Rn-222 0| 0.00E+00 0 0.00E+00 0 0.00E+00
Ru-106 0] Q.00E+00 0 0.00E+00 0 0.00E+00
sb-126 0| 0.00E+0D 0 0.00E+00 0 0.00E+00
Se-79 7.48E-09| 5.21E-01 2.75E-07 1.91E+01 1.71E-11 1.19E-03
Tc-99 3.78E-07| 6.39E+00 1.50E-05 2.54E+02 1.55E-09 2.62E-02
U-233 7.00E-13| 6.75E-06 2.32E-11 2.24E-04 - 0 0.00E+00
U-234 2.45E-11] 1.53E-04 1.42E-09 B.86E-03 0 0.00E+00
U-235 7.44E-06] 1.61E-02 5.82E-04 1.26E+00 7.16E-09 1.55E-05
U-236 4.57E-11] 2.95E-06 6.63E-10 4.28E-05 0 0.00E+00
U-237 0{ 0.00E+00 0 0.00E+00 0 0.00E+00
U-238 1.11E-03] 3.73E-01 8.90E-01 2.89E+02 1.02E-06 3.43E-04
Ag+ 3.24E-10 1.94E-05 1.72E-10
As+5 4.02E-11 1.39E-05 5.95E-10
B+3 1.03E-10 1.82E-05 1.26E-09
Be+2 3.46E-11 8.15E-07 0
Cl- 1.71E-05 4 06E-03 2.50E-07
Cro4-2 2.57E-06 3.16E-03 2.87E-07
F- 1.80E-03 2.47E-02 1.86E-07
Fe (CN) 6- 4.47E-04 4.27E-03 7.22E-09
Hg+ 1.50E-12 7.64E-07 0
Li+ 0 3.29E-07 1.66E-11
Na+ 1.62E-02 2, 78E+00 1.18E-04
NO2 2.11E-03 3.08E-01 4,96E-06
NO3 2.18E-02 5.13E+00 2.44E-04
S04-~2 9.07E-04 1,.11E-01 1.44E-06
U2 +2 4.23E-08/) 8.83E-05 0
V45 2.57E-10 1.23E-06 4.05E-11
W+6 0 9,90E-08 0

¢ 0 0
Np-237 7.19E-08| 5,06E-02 2.22E-06 1.66E+00 8.42E-11 5.93E-05
Np-238 0f 0.00E+00 0 0.00E+00 0 0.00E+00
Rh-106 0l 0.00E+00 0 0.00E+00 0 0.00E+00
C03-2 6.66E-04 1.21E-01 8.51E-07
Cr+3 1.52E-08 3.56E-06 1.69E-10
K+ 5.85E-07 2.68E-03 1.11E-07
Mo+6 1.24E-09 5.51E-05 2.52E-08
OH- 8.53E-03 1.14E-01 1.22E-05
504-2 9.07E-04 1. 11E-01 1.44E-06
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Table F.3.9.2 Maximum Concentration Calculated for the LAW Vaulls - Phased Im

Constituent|5,000 years |3,000 years |10,000 years |10,600 years
(mg/L) {pCi/L) {mg/L) (pCi/L)

Tc-99 4,56E-06] 7.71E+01 1.23E-05 2.08E+02
U-233 2.00E-13] 1.93E-08 6.00E-13 5.78E-06
U-234 6.60E-12] 4.12E-05 1.76E-11 1.10E-04
U-238 2.06E-06] 4.45E-03 5.56E-06 1.20E-02
U-236 7.60E-121 4.91E-07 2.05E-11 1.32E-08
U-238 3.09E-04] 1.04E-01 8.35E-04 2.81E-01
Ag20 1.19E-06 3.23E-06

As205 2.80E-06 7.57E-06

B203 5.46E-06 1.4BE-05

Bed 2.98E-07 8.06E-07

Cr203 3.52E-06 9.51E-06

Li-20 2.11E-08 5.71E-08

Mo03 1.77E-05 4,79E-05

Na20 2.66E-01 7.18E-01

NpQ2 5,33E-08 1.44E-07

V205 2.27E-07 6.13E-07

Wo2 1.22E-10 . 3.29E-10

WO3 3.66E-06 9.88E-06
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Stein, David

From: Stein, David

To: Henderson, Colin
Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Allematives cost updates with corrections for Treatment Operating Costs. .These
corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to the final cost
tables untif now. The operating costs corrections are also presented here for your comparison.

TABLE 1

PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS) COSTS(MILLIONS)

[ ]

Intermediate Separations $5,577 $5,509
No Separations{Vitrification) $23,273 $22,742
No Separations(Calcination) $8,182 $7,548
ExSitu/InSity Combination $2,67;2 ) . $2,638
TABLE 2
ALTERNATIVE TOTAL COST{ WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
(MILLIONS) {MILLIONS)
Intermediate Separations $37,818 $30,399 ----- $40,552
No Separations(Vitrification) $252,669 $69,475 —---- $252,669
No Separations(Calcination) $85,815 $38,789 —---- 386,141
ExSitu/InSitu Combination $25,526 $22,990 - $27,813
TABLE S
ALTERNATIVE COST EXCLUDING REPOSITORY FEE |
TARGET VALUE 95% CONFIDENCE RANGE
{MILLIONS) {MILLIONS)
intermedlate Separations $25,798 $23,775 --uv $29,741
No Separations(Vitrification) $41,209 7 $25,560 —— $43,559
No Separations(Calcination) $26,015 $22,157 —- $28,708
ExSitu/InSitu Combination $19,5186 $17.956 —- $22 407

These changes should bring ihe alternatives up o date, Let me know if | can do anything else.
. 1
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Stein, David

" From: Stein, David
To: Henderson, Colin
Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1996 10:04AM

Following are Hanford TWELS ARtemnatives Cost Uncertainty updates which include an increase for tank
characterization costs ($903 miilion for InSitu Fill & Cap and lnSetu Vitrification and 50% of 3803 or $542 million

for InSHWEXSitu Combo):

95% CONFIDENCE RANGE

ALTERNATIVE TARGET VALUE
(millions) (millions)
InSitu Fill & Cap $7,884 $6,972 — 58,815
&

InSitu Vitrification $16,478 516,185 — $23,840
InSitw/ExSitu Combo $25,560 $22,996 — $27,947
with Repository Fee B N
@ $360,000 per : . / .
canister($6,010 million)
InSitw/ExSitu Combo . $19,550 : $17,968 — 522,441 |
without Repository Fee . |

. . ' ' |
InSilw/ExSitu Combo - $24 550 $22 466 ~— $27,151 '

with Repository Fee .
@ $5,000 million{ Feb 96)

After reviewing the cost components of the Repository Fee in the TRW Report, | can confirm that there was 10
doubie counting when compared to the Westinghouse Data Packages. The Repository Fee included a cost for
an outer barrier for the HLW package in which it is placed before insertion into the vauft. This outer barner is
either in addition to the MPC or replaces the MPC, | cannot determine which. , .

Page 1
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Stein, David 4 MAR 1 A 1eCA

From: Stein, David ““ u
To: ) Henderson, Colin

Subject: Hanford TWEIS Altematives Cost Uncertainty:

Date: Wednesday, March 13, 1996 12:51PM

Following are Hanford TWEIS Altematives Cost Uncertainty Tables with and without Repository Fee (fee has

been calculated using $360,000 per canister per latest directive):

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)
No Separations {Calcination)
Extensive Separations
ExSitw/inSitu Caombinatian
Phased implementation

Junior Combo

TABLE 1
TOTAL ALTERNATIVE COST(WITH REPOSITORY FEE)

TARGET VALUE 95% CONFIDENCE RANGE

{millions) (millions)

$37,886 $30,465 -— $40,598

$253,200 $69,971 -— $253,200

586,449 $39,406 — $86,548

$28,544 $27,477 — $36,471

$25,018 - $22,691 — $27,197

$38,728 531,843 — $41,756

$19,461 $18,512 — $22,053

Note: For most altematives, repository fee Is so high that it dominates the cost uncertainty. | wauld recommend
that the repository fee be considered as a separate item with no range included and Just ., -

a note as to how it was calculated; e.g. $380,000 charge per canister.

ALTERNATIVE

Intermediate Separations

No Separations (Vitrification)
No Separations (Caicination)
Extensive Separations
ExSitw/InSitu Combination
Phased Implementation

Junior Combo

TABLE 2

ALTERNATIVE REMEDIATION COST(EXCLUDES REP FEE)

TARGET VALUE
(millions)
$25,866

$41,740

$26,649

$27,979

$19,008

$26,708

318,331

95% CONF]DENCE RANGE
(million)

$23,818 — $29, 808
$25,628 - 344,074
$22,276 — $29,269 )
$26,580 — $35,476
$17,742 — $21,774
$25,000 —- $31,109

$15,089 —- $18,633

I will send copies of the model output by Fed Ex this afternoon. Give me a call if you have any questions.

Page 1
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Henderson, Coiin

From: Stein, David

To: Henderson, Colin

Subject: Hanford TWEIS Alternatives Cost Update
Date: Wednesday, March 20, 1996 1:35PM

Following are Hanford TWEIS Alternatives cost updates with corrections for Treatment Operating Costs.
These corrections were noted in the engineering calculations dated 2/20/96, but were never transferred to
the final cost tables untii now. The operating costs corrections are also presented here for your
comparison.,

TABLE 1
PREVIOUS OPERATING CORRECTED OPERATING
COSTS (MILLIONS}) COSTS{MILLIONS])
Intermediate Separations $5,677 $5,509
No Separations(Vitrification) $23,273 $22,742
No Separations(Calcination) $8,182 $7,548
ExSitu/InSitu Combination $2,672 162,638
TABLE 2
ALTERNATIVE TOTAL COST{ WITH REPOSITORY FEE@$360,000 PER CANISTER)
TARGET VALUE 95% CONFIDENCE RANGE
{MILLIONS) {MILLIONS)
Intermediate Separations $37.818 $30,399 ---- $40,552
No Separations(Vitrification) $252,669 $69,475 —- $252,669
No Separations(Calcination) $85,8156 $38,789 - $86,141
ExSitu/inSitu Combination $25,626 $22,990 - $27,813
TABLE 3
ALTERNATIVE COST EXCLUDING REPOSITORY FEE
- TARGET VALUE 859% CONFIDENCE RANGE
{(MILLIONS} {MILLIONS)
Intermediate Separations $25,798 . $23,775 =mnem $29,741
No Separations{Vitrification} $41,209 $28,560 ----- $43,559
No Separations{Caicination) $26,015 $22,157 -—--- $28,708
ExSitu/InSitu Combination $19,516 $17,956 - $22,407

These changes should bring the alternatives up to date. Let me know if | can do anything else.

Page 1



Henderson, Colin

From: Stein, David

To: Henderson, Colin

Subject: TWEIS Cost Uncertainty Update
Date: Monday, March 18, 1986 10:04AM

Following are Hanford TWEIS Alternatives Cost Uncertainty updates which include an increase for tank
characterization costs ($903 million for InSitu Fill & Cap and InSitu Vitrification and 60% of $903 or $542
million for InSitu/ExSitu Combo):

ALTERNATIVE TARGET VALUE 95% CONFIDENCE RANGE
{millions) {millions)

InSitu Fill & Cap $7,884 $6,972 --- $8,815

InSitu Vitrification $16,§;8 $16,185 - $23,840

InSitu/ExSitu Combo  $25,560 $22,996 --- $27,947

with Repository Fee
@ $360,000 per
~.canister($6,010 million)

InSitu/ExSitu Combo  $19,550 ' $17,968 - $22,441
without Repository Fee
InSitu/ExSitu Combo  $24,550 $22,466 --- $27,151

with Repository Fee
@ $5,000 million{ Feb 96)

After reviewing the cost components of the Repository Fee in the TRW Report, | can confirm that there
was no double counting when compared to the Westinghouse Data Packages. The Repository Fee included
a cost for an outer barrier for the HLW package in which it is placed before insertion into the vault. This
outer barrier is either in addition to the MPC or replaces the MPC, 1 cannot determine which.
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Henderson, Colin

From: Stein, David

To: Henderson, Colin

Subject: Capsule Alternatives Cost Revision{Repository Fee Change)
Date: Monday, March 18, 1996 1:54PM

Incorporating the revised Repository Fee method ($360,000 per canister) results in the following for the
Capsule Alternatives:

CAPSULE ALTERNATIVES

OVERPACK AND SHIP VITRIFY WITH TANK WASTE
{millions) {millions)

Current Operations $377 $3156

R&D $14 $5

Capital $32 $36

Operating $34 $46

M&Mm e $1

D&D $6 $6

Repository Fee $144 $232

Total $607 $641

Page 1
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FE+] 753E+Q2]  L&E+0 | . I

FE203 I 206E+01 {.21E =030

H2 i i

H20 ! 507E+05

H3S

HG - |

HG+2 9.00E-03 9.40ED1

I« 2.RE+01] 5.46E+02

]

K+ 2.10E+01 2.19E-01

K20 2.65E-01 2.53E+0!
KEROSENE

LA+3 2.10E+01 2,19E-01

LA203 2.358E-01 2A46E+01

LI+ 3 46EO2 3.77E-03 1

LI2O 1.24E-02 5.00E+Q2|  5.03E+(2 :
MG+2 1.10E+01 9.63E-01

MGO 160E+00 1.88E +01

MNOZ 2.09E+02] 2.17E+01 2 [6E+01 2,00E+(2

MO +4 3.01E01] 4.87E+00

MQO3 . 71.29E+00 1.22E+00

N2

NA+ 7.7E+02| 6.51E+04

NA20 9.68E+0d 3.14E+03

NH3

NI+3 6.575+00] 4.07E+00 .
NI2FECNS 5.00E+02

NR203 5.T2E+00 9.27E+00

NIO 1.50E-02 IITE+02

NO

NO2

NO2- 7.38E+01]  9.34E+03

NO3- 1.03E+03] LOSE+03

NP3 1.322.01 1.46E-02

NPO2 1.66E-02 1.50E-01

02

QH- S.00E+03] 6.445+03

PB+4 3.38E+00] L9SE+00

PB02 I IGEHD0 3.39E+00

POL3 | 239E+03] 2.38E+03

7203 3.09E+03 §22E+Q2 -
PR05:24W 521E-01

PU+2 4,77E-01 2.88E-02

PUO2 326E-02 2 BAE-01

S

S[+4 TXE+01] S5.65E+00

SIO2 . 2298 +05] 2LI%E+05 1LIZE+04] 125E+04

502

S04-2 3.97E+01] 2.0IE+03

SR+2 3.64E+0L 3.75E-0t

SRO 4 00E-01 S25E+01

TC02 I
TCO4- 568501 2.52E+00

TC07 239E+00 5.45E-01|

TOC LIGE+02]  {.42E~+03 . } -
Uoz+2 1.58E-+03] 8.52E+01 |

uos3 i 9.2E+01 1.67E+03

Vs 1,.88E-01] 6.20E-02

V2035 1.11E-01 3.35E-01 i
W6 7.47E-01 1 i

wo2 2.91E05 4 41E0L]

WwO3 " §.40E-01 2 068-031 :
ZN+2 | 945E-01] 3.59E+00 ] \ 1
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Iatsrmedine Separations

b -

ZR+3 | LTIEFR 2.232-044 3 H i H
Z202 | ! : p 6.49E-01 8,502 +02| {
ZRO2:2H2 L= 2 152+01 1 ]
T i - i } !
WHC Data Packaoe Bagjs: H ] ]
Mass LAW wasie oxides | 1 16654.3,7302] |
LAW waste loading (waste oxide) | 23%
LAW wase loading {sodium oxide) | 25%
Mass HLW waste oxides | ] 7,26E+03
HLW waste loading (waste oxides) i 29%
i
HLW
[ L
20 wt, % waste oxide loadine ] !
Blending factor | i : 1] 1.23 1.5 2 3.5
Mass of glass required to achieve 23% wo loading, MT i 36293,1358| 45366,41975] 34459,7037] 72586.2716] 127025.9753
addirional frit required {squals increased glass) MT | t LLI2E+04F  205E+04) 2.53E+04] 4.75E+04 {.2E+03
el frit cequired, MT - ASBE+04]  3I9E+4] 4I9E+C4| G 1IE+D4]  |LISE+05
| i
glass deasity (MT/m™3} 163 i
cullet packing (raction 0.7[(LAW only) i
~ N
Waste volume (m"3) 13BE+0¢} .72E+04 2.07E+04f 2.76E+04| 4.8E+04
Canistef Volume (m™3) 0.62
Number of Canisters {12} 15E+04 2,78E+04| 334E+04] 4.45E+(4 T 19E+04
Nu, of Canisters fHMPC 4
Number of HMPCs 3.36E4+03] 6.96E+03] 8.33E+03] LIIE+04} [95E+04
Number of trips @ 10 HMPCs /irip ! -1 6596 835 [113 [948
(ref Ext. Sep Daea Pkg.) |acceprable mnge 1 1.25 1.5 2 3.5
i .
5102 420 5T wt % 60.07% &4,68% 61.75% 71.56% 76.52%
B203 50w % 8.82% 9.63% 10.17% 10.84% 11.71%
Na20 Si020wt % 8.65% 5.92% 3.77% 4.33% 247%
Li20 1607wt %] 2.52% 2.75% 2.91% 3.10% 3.35%
Fe203 2weiiwt & 3.33% 0.00% 0.00% 0.00% 0.00%
Caly < or= 0wt % 0.52% 0.425% 0.35% 0.26% 0.15%
Mg0O <or=8wi% 0.05% 0.04% 0.03% 0.03% 0.01%
Al203 <or= 15w 4,77% 3.31% 3.18% 2.38% 1.36%
Ze02 < or=13wt% [.90% 1.32% 1.27% 0.95% 0.54%
C203 <or=05wt% | 0.16% 0.13% 0.11% 0.08% 0.05% -
P205 <orm=3wh 1715% 1.37% 1.14% 0.86% 0.49%
S03 <ofrm05wt '
(LW Facilie Saine
Schedule 14 yrs
Capacity MT/day 20
Overall etficiency, % 36% 44% 53% 7% [24%
Required capacity MT/day (assuming 14 yr3 ops. 60% OE} 11.84 1480 17.76 23.567 41.43
Required operating duration yrs (assuming 20 MT/day, 0% OE) 10.36 12.43 16.57 19.00
- ! p
TSRt axids Joading
ivlass of glass required to achicve 15% wo loading MT 4.84E+04]  S.05E+04] 7I6E+04] 9.68E403]  1.69E4+05|
Volume {m™3) | LBAE+G4| 2.30E+04] 2.76E+04| 36BE+0Q4] 6.-H4E+04|
Mumber of Canisters (12} 297E+04] J.7IE+G4| 445E04] 5.54E+04|  1.04E-+05)
| 1 -
30 %, e e Loading | Tt
Mass of glass required 1o achieve 20% wo loading MT 1.81E+04] 22TE+04] 2L.72E-+04] 3.63E+04] 6,55+
Volume (m™3 i ] ! | 6.90E+03] 8.62E+03] L.O3E+04} LIBE+04] ZJIE+04
Mumber of Canisters (1) | i | LIIE+03]  139E+04] L.67E+04] 2.23E+04]  3.90E-+04
i .
ILAW ] T
172796 10:49 AM Page 3 Intermediate Separations
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i !

; al
Rleading facior ] [ ! i .+ 125 b3 1 3.3 |
Mass of glass requirsd to achisve 13% wo loading, MT 6.45E+03] *8.0TE+05| 9.68E+03] L.29E+06] I1.26=+06 {
additional frit required (equals incrzased glass) MT | | 5.&E+05] 3526E+05] 6.37E+03] L.0IE+06] 1.98E+09 i
total feit required, MT 5.43E+03] <8.07E+03] 9.63E+03] LI9E+GS} 2.26E-Q6I

|
glass densicy (MT/m™3) 2,63
cuilet packing {raction 0.7 ] ]
- A
Waste volume {m™3) 33LE+0) : 438E+05] VW.26E+Q5] 7.01E+05 1LI3E+06
] \ /
Number of 5300 m™3 vaults &6 —_—h3 99 1532 231
LAV facilicy sizing
Schedule, years 14 ]
Capacity MT/day. 200 |
[ F +
' i i
Ovenall =fficiency. % i | 63 % 9% 95% 126% 3% i
Required capacity w(T/dav (assuming 14 yrs ops, 60% OE) 210.48 263.10 315.72 420.96 736.68
Required operating duration yrs (assuming 200 MT/day, 60% OE) 12.73 18.42 12,10 29.47 31.57
i | |
i
Blending factor™> THN} T i 1 mﬁ.ﬂnm..i o 3 33
Mass of glass required to achieve 10 gl 39 17 7 958000] | A @00 T 1536000 3388000
Waste volume, m*3 525501.19516 95 745,49 1051602.39) 18+40304.183 1
Number of 5,500 m™3 vaults 99 ¥ 193 347
_ * -
Blending factoc | | { 2 3.3
Mass of glass required to achive 25 wt % Na2Q 3872001 H Y4 000 77400 1355200
t | |
Waste Yolume | | | 210320.478]He 2 00, £20640.056) 736121.673
Number of 5,300 m™3 vaults | { 40} 5D 79 139
=
1
112796 10:49 AM Pagz 4 [niermediate Scparations




i
i

]

i

1
f

|
|
Blending factor ] ) i s i 12358 1,54 2 3.3 ]
Mass of glass requirsd to achieve 13% wo loading, MT | 8.43E+-03] &O07E+05) 9.63ELQ3] [.29E=06] 2.25E=~
additional frit required (equals incroased glags) MT  # | J.S4E+03) 5.26E+05: 6.87E+03 L.OIE+0§ 1.98E+06. i
totad (rit coquived, MT 6,43E+03 8.07E+03] 9.68E+05] L.29E+06! 2.26E+06 H
glass deasity (MTIm™5) 2.63
cuilet packing fraction 0.7 ] i
! [ 1 | ! ! !
Waste volume (™3 ! H 3.51E+03] 3.33E+05, 3.258+05] 7OIE+03F L23E=06] i
i !
Mumber of 5300 m™3 vauits &6 g3 59 132 231
LAW facility sizing .
Schedule, years 14 | |
Capacity MT/day 200 | 1
Qverall erficiency, % i | 63%} 9% 1 95% 126% N1% i
Required capacity M7T7day (assuming 14 yrs ops, 0% OE) 210,48} 263.10f | 315.72 420.96 736.68
Required operating duration yrs (2ssuming 200 MT/day, 50% QE) 14,73 18.42] | 22.10 2947 51.57
\
i
Blending factor | 1 1.25) | 2 3.5
Mass of glass required to achieve 10 968000 1210000] | 1936000 3388000
i }
Waste volome, m™3 ! 315801,195 mm..._.__u_.uoum 1051602,39] 1840304.183
Number of 3,300 m*3 vaults 99l §14 198 347
] .
[Bieading fzctor | 1 1,25 2 3.5
Mass of glass required o achive 25 wt % Na2Q 357200 484000 774200 1355200
] |
Waste Volume i 210520.4781 262900.59731 | 420640.956] 736121.673)
Number of 5,300 m™3 vaules 79 139]

25484 10:55 AM

400, 50f 7
—

Page 4

[ntermediate Separations



{1

WHC-SD-WM-EV-10= Rav. 0

F.13 Backup for Table 5-19" °

Resourcs Reguirsments ‘

Table F-37 gives the consumable resource requirements for the Tri-Party Agrsement
alternative data packsge. Where possible the information for resource usage was tzken fTom
the material balances in Appendix A. Exceptions zre ion exchange media, decon chemicals,
glycolic acid, raw and sanitary water, and elecwicity. How these values were obtained is

sfined in the Table 9-4 foomotes or backup. The raw material prices were taken from the
"Chemical Marketing Reporter” or itom the Facility Configuradon Swdy.

Table F-38 gives the miscellansous resourcs requirements for the Tri-Party Agresment
alternative data package. . All of the costs for the jtems were taken from the Facility
Configuration Study except for solid waste. This value is basad upon-enginesring judgement.
The total cost for the LLW vzults in Table F-38 is a total cost which includes swaifing for
consituction as well as consumable resources.

F-599




001-2

Ablt, %37, Opt.mluu, Cost for Consumables. -

v ey e
g # ;.f g {Q_% ééﬁiﬁ' 0 : e N
it Megapram | $3,860 3:200 ’120 $0 52 $200,720
IFloceulent Mepagram | $100 85 $8,500 30 85 8,500
lon Bxchanpe Cubic $l.1 ,000 224 $2,464,000 30 224 $2,464,000

Meler ' :
NaNO2 Mepagram | $210 54 $11,240 $0 54 $11,340
Sulfur Megagram | $370 127,000 | $£46,990,000 30 127,000 | $46,990,000
DCPR'! Megagram | $150 3,360 $504,000 %0 3,360 $504,000
Crp* Megagram | $150 3,360 §504,000 $0 3,360 $504,000
NaOl Mepapram | $250 26,200 $6,550,000 _$0 26,200 $6,550,000
HNO3 Mepagram | $160 4,190 $670,400 $0 4,190 $670,400
NH3 Megapram | $350 8,480 $2,968,000 277 $96,950 8,157 $3,064,950
Decon Mepagram | $401 2,114 $847,714 3,171 $1,271,571 5,285 $2,119,245
Chemicals
Kcroscnc' Megagram | $150 | 57,800 - $8,670,000 $0 57,800 $8,670,000
8i02, Megagram | $40 | 229,000 | $9,160,000 11,300 $452,000 240,300 | $9,612,000
A1203 Megagram | $500 | 13,200 | 36,600,000 $0 13,200 | $6.600.000
Ca0 Mepagram | $60 ’ 3‘83700 $2,322,000 $0 18,700 $2,322,000

N

—

M
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ablt. R-37. Opcmlnu, Cost for Consum.lblcs

*Dieyclopentadiene
“Cyclopentadiene

HLW = high-level waste
C LLW = low-level waste

fﬁ %si%%za% iﬁ i
13203 N_lt.j,ngmm 1»1 750 ()OO 1 750 ‘Ll 750 00{)
Li2o -’ Mepagram $2,500,000 500 $2,500,000
Glycolic Acld | Megagram $6,090,000 3,500 $6,090,000
Siillary Wafer | Cubie | $0.03 | 797,000 | $23,910 303,000 $9,090, [,100,000 | $33,000
Meler :

Raw Yaldr Cubic | $0.03 }9,878,900| $296,367 [-1,121,100|  $33,633 11,000,000 | $330,000

. Meler
Sleam Megagram{  $5 30 $0 $0
Rlectrleily Miigéluvglu- $30 5,310,000 $159,300000 3,690,000 | $110,700;000 | 9,000,000 |$270,000,000
Subtotal $248,090,951 $122,903,244 $370,994, 195
Noles: )

M

—

T-FM-AS-D

0 "A%E $0T-A
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Table F-38. Olher Op(.rnlmg Cosls. .

T w Mb e

Solid i $1,000 000 1,000 $1,ooo,ooo 2,000 $2,000,000

Wasle

Bquipment| Per Year|{ [4 year  |$18,000,000]$252,000,000{$5,000,000{ $70,000,000 $322,000,000

vauls, | .Per | $5,000,000 | 45 - |$225,000,000 __ |45 | $225,000,000 3

Canislers | " Per $10,000 6,820 | $68,200,000| 6,820 | $68,200,000 3

Contuiners| Per |  $25,000 1,705. | $42,625,000| 1705 | $42,625,000 v

Cnsks Per $60,000 1,705, |$102,300,000{ 1705 | $102,300,000 2

Pads cper | $26,000,000 L |$26,000,000 | $26,000,000 b

Sublotal $478,000,000] - |$310,125,000 $788, 125,000 R

Total From ‘Table B-37 $248,090,951 $122,903,244 $370,994,195 1 _ ‘f
| Grand Tolal $726,090,951 $433,028,244 $1,159,119,195 | Gtscnlly

Grand ‘Total Minus Equipment $474,090,951 $363,028,244 $837,119,195

Noie:

LW = hiph-

LLW

level wastle

= [ow-level wasle

~ 0T
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Mo

Backup to Table 6-20. Operating Costs.

% EAE : w b
ADecon Chemic:is Megagram 5401 2,114 $848,040
Solid Waste Cubic Meter $1,000. 1,000 $1,000,000
Kerosene Megagram S150 52,100 éff,é'l’s','tioo
Ammonia Megagram 5350 8,570 32,999,500
Process Water Cubic Meter S0.03 | 972,907 529,187
$io, Megagram 340 204,000 $8,160,000
AlO, Megagram 8500 10,000 $5,000,000
Ca0 Megagram $60 35,500 $2,130,000
B,0, Megagram $1 ,OOO' $0
I'_EEO Megagram $5,000 ] 30
' 527,981,727
$1,998,695
Sanitary Water Cubic Meter $0.03 049,390 328,482
Raw Water Cubic Meter £0.03 | 3,605,940 3108,178 . .
Steam Megagram 35 50 .
Electricity Megawa_tt Hours S30 4,690,000 $140,700,000 |
$140,836,660
' $10,059,761

e

B-18
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Pumping/stuicing =
Hydraulic remieval =
Sludge wash 0
Cesium removal 0
Other radionuclide removal 0
Low-level waste vitrification 0
Low-level waste disposal 0
High-level waste vitrfication $7.30E9
High-level waste disposal fes S1.29E10
Emptied single-shell wank closure * -
Emptied double-shell tank closure g

Total $2.02E10
Notes:

*Qurside the scope of this document. .

For additional backup information, see Appendix B.
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Table 6-18. Overzll Cost Component (1993 Dollars)

“Capital 32.61E9!
Operating $1.63E107
Monitoring and maintenance $5.01E7*
Decontamination and decommissioning $9.77E8*
Research and development $2.80E8’
Total $2.02E10°
Notes: .

'Total capital cost includes 40 percent contingency. Contingency is excluded from operating monitoring
and maintenance, decontamination and decommissioning, research and development cost, and high-level

waste disposal.

*Total operating cost is calculated at annual operating cost (ses Table 6-20). Operating costs include
startup and actual hot operations.

*Total monitoring and maintenance cost is caleulated in footnote | of Table 6-20. Monitoring and
maintanance is for the HLW canisters stored onsite.

“Total decontamination and desommissioning cost is calculated as the sum of 30 percent of the capital
cost plus three years of annual operating labor cost (Boomer ¢t al.). Decontamination and
decommissioning is defined as the extombment of the rzdioactively contaminated facilities ocated in the

200 East Area.

3Based on the research and development costs associated with the low-level waste Vitrification Facxluy
{Boomer et al. 1994), Although high-level waste research and development costs are lower
($250,000,000), it is assurned that unknowns assoc:atcd with no separations and the large aqu:pment size

will require additional testing.

*Costs associated with routine tank farm operations, estimated at 34,070 million (1995 dollars) are not
included in these totals, In addition, costs associated with TWRS program management,
characterization, tank farm upgrades, SST saltwell pumping, and tank farm safety issues resolution are

not included,
For additional backup information, ses Appendix B.

Boomer, K. D. and J. M. Colby, T. W. Crawford, J. S. Garfield, J. D. Galbraith,
C. E. Goiberg, C. E. Leach, D. E. Mitchell, F. D. Nankani, B. J. Slaathaug, L. M. Swanson,
T. L. Waldo and C, M, Winkier, 1994, Tank Waste Remediation System Facility Configuration Study,
WHC-SD-WM-ES-295, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

6-26
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Table 6-19. Capital Cost Component (1993 Dollms)

o

A e

Notas:

1S cost estirmate in Appendix D.

*Assumed to be 18 percant of total materials and supplies and equipment purchases, based on

Westinghouse Hanford Company 1994 procurzmen.

R e s e . o S
Sl 07EEJ1
Materials and supplies $4.61E8!
Equipment $8.18E8!
Local purchases S2.61E8?
Total $2.61E9
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ollars).

“SIISES!
Materials and supplies S1.40E8?
High-level waste casks/canisters $1.82E%°
Equipment $2.10E8*
High-level waste disposal fee $1.29E10°
Total $1.63E10
Notes: .

'From Table 6-3 Operational Personnel

(227E)(S130,000/yr)(14 yr operations + 2 year startup + 1.5 yr decontamination and
decommissioning)

(53 NE)$60,000/yr)(14 yr operations + 2 year startup + 1.3 yr decontamination and
decomumissioning) '

(338 BU)£S90.000Iyr)(l4 yr operations + 2 year startup + 1.3 yr D&D)
Total = S1.13E9
From Table 6-14 Monitoring and Maintenance Personnel
(1 E)(S$130,000/yr)(60 yr) |
(1 NE)(S60.000/yr)(60 yr)

(8 BUY($90,000/yr)(60 yr)
Total = $5.46E7

Grand Total = S1.18E9

*Includes cold chemicals and urilities at $10 million/year for 14 years (18% assumed fo be purchased

locally).

*Based on total cost requirement of 21,400 SS unshielded canisters and 21,400 concrete interim shielding
casks. Canister/cask cost is from facility configuration study which assumes $65k for each cask and 520k

for each canister.

“Based on replacament of melter at S15 million/year for 14 years (18% assumed to be purchased locally).

6-28



WHC-SD-WM-EV-103 Rev. 0

Table 6-20. Operating Cost Component (1995 Dollars).

Notes (Continuvad):

*Table D-8 (TRW 1995) estimates the repository fez for the No Separations Altermacive (Case 7-55C)
would be $8,800 million higher than the estimated repository fee for Case LC, using the TRW Total
System Life Cycle Cost modet developed for the Office of Civilian Radioactive Waste Management, Per
informal communications with Mr. Don Nitti of TRW on May 31, 1995, Hanford’s repository fee for
case 1C is astimated as follows:

548,294 billion

i

Two repository case total lifs cyele cost
Defense program share = 157%

Hanford’s share based oo mtio of aumber

of Hanford waste packages (2,463) to tota]

defense program wastz packages (4,388),

from Table 24 (TRW 1995) = 33.7%

Hantord's share of Casa 1C:
(548.294 billion x 0.157 x 0.537) =  $4.072 billion

TRW, 1993, dssessment of Pre-Closure System Cost and Health and Safecy Impacts of
Hanford High-Level Waste Vitrification Options on the Civilian Radicactive Waste Management System,
AOCOCCO00-01717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.
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Table 6-21. Overall Schedule (Calendar Year Start/Completion Date).

NG Separatiois.

06/1597% - 12/2002
12/2004 - 12/2018"
01/2019 - 12/2023°

1/2005 - 12/2027
1995 - 2005¢

i

Construction

Operation

Decontamination and decommissioning

Monitoring and maintenance

Research and development

Notes:

"

. .

tAssumes high-level waste no separations will start operating in place of the pretrzatment facility.

*Assumes J years per facility for decontamination and decommissioning after 14 years of operation.
1]

*Assumes that the high level-waste casks stored on the Hanford Site will required monitoring until they

" are transported to the deep geologic repository., Monitoring and maintanance of the HLW product is
assumed to begin one month after start of operations and would continue until completion of shipping to
the geologic repository. Shipment of HLW canisters to the repository is assumed to occur over the
period 2017 through 2027 (TRW 1995, Table D-6).

“Based on the draft multi-year program plan and will continue for one year after the start of operation of *
the high-level waste facility. .

Boomer, K. D. and J. M. Colby, T. W. Crawford, J. 8. Garfield, J. D. Galbraith, C. E. Golberg,
C. E. Lzach, D. E. Mitchell, F. D. Nankani, B, J. Slaathaug, I.. M. Swanson, T. L. Waldo and
C. M. Winkler, 1994, Tank Wasre Remediation System Facility Configuration Study, .
WHC-3D-WM-ES-295, Rav, 0, Westinghouse Hanford Company, Richland, Washington.

DQE, 1990, Radioactive Wasie Managemenr, DOE Order 5820.2A, U.S. Department of Energy,
Washingion, D.C,

TRW, 1993, Assessment of Pre-Closure Svstem Cost and Health and Safery Impacis of
Hanford High-Level Wasre Vitrificution Options on the Civilian Radicacrive Waste Management System,
ADOOCO000-01717-5707-00003, Rev. 0, TRW Environmental Safety Systems, Inc., Vieana, Virginia.
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367

Assumptions:

|

T, HLW glass waste oxide loading basis to be 20 wi% sodium oxides

2. Using the WHC engineering data package material balance calculare the waste oxide loa

and adjust mass of the glass produced {o achieve a 20 wt % sodium oxide loading

Input Frit Ourput
Streaml steamd407 stream437
liquids solids
Volume kilo-liters 5.85E+05
Specific Gravity 1.21E+00
Cs and Ba, (MCi) 6.28E+01 5.28E+00 ~ 6.79E+01
Srand Y, (MCD) . 2,10E+00 1.0SE+02 1.07E+02 )
Te, (MCi) 2.61E-02 5.89E-03 3.18E-02
Am, (MCi) 8.61E-03 9.51E-02 1.04E-01
Np, (MCi) 1.03E-05 9.29E-035 1.03E-04
Pu-239, (MCi) 1.67E-03 2.47E-02 2.64E-02 i
Pu-240, (MCI) 4, 14E-04 6.28E-03 6.70E-03 i
Pu-241,(MCH) 1.49E-03 7.34E-02 7.48E-02
Total TRU, (MCi) 1.22E-02 2.00E-01 2.12E-01
Total MCi 6.49E+01 L.IIE+02 L. 76E+02
Total Mass Flow (MT) 7.10E+03 1.94E+04{ "Z750E=-05 35TE+QS
Total Cr, (MT) 3.15E+01 1.32E+02 1.34E+02
Total Na, (MT) 6.51E+04 1.24E+03 6.63E+04
Total Si, (MT) 3.65E4+00 5.24E+02 9.56E-+4+04 9.61E+04 I
Total P, (MT) 3.42E+02 7.80E+02 1.62E+03 ]
Total NO2-, (MT) 9.54E+03 7.38E+01
Total NO3-, MT) 1.06E+05 1.03E+03
AG+ 3.28E-01 1.38E+00
AG20 1.83E+00
AL+3 2.37E+03
AL203 1.00E+04 1.79E+04
AL(OHY- . 4.83E+03
AM+3 2.51E-03 2.7TE-02
AM203 3.32E-02
AS+5 7.70E-01 4 98E-01
AS203 1.95E+00
B+3 5.19-01 9.94E-01
B203 4. 87E+00
BA+2 - 7.91E-0] 3.08E+00
BAO 4.33E+00
BE+2 B.19E-02 7.61E-03
BEOQ 2,48E-01
Bl+3 6.76E+01 1.96E-+02 |
BI203 2.94E+4-02
Cl4 7.43E-04 4.53E-04
CA+2’ 1.67E+01 1.33E+02

1/26/96 4:54 PM
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CANCRINITE

i

CAO

3.58E 04| % o

CD+

1~

2.09E+00

CDO

1.14E+0t|

1

CE-+3

2.37E+00

CE203

2.78E+02

CL-

3.11E+02

CL2

CO

COo2

C0O3-2

3.37E+03

2.25E+02

CR+3

1.32E+02

CR203

2.68E+02

CR(OH)4-

1.19E-+-Q2

CS+

8.19E-01

9.25E-02

€S20

9.65E-01

CU+2

1.77E-01

7.46E-01

Cuo

1.16E+00

Cuso4

F-

1.12E+03

3.97E+01

F2

FE+3

1.44E--01

7.63E-+02

FE203

1.23E+03

H2

H20

5.07E+03

H28

HG

HG+2

9.49E-01

9.00E-03

1-

5.46E+02

2.02E+01

12

K+

2.19E-01

2.10E+01

K20

2.56E+01

KEROSENE

LA+3

2.19E-01

2.10E+01

LA203

2.49E+01

LI+

5.97E-03

2.46E-02

LI20

6.53E-02

MG+2

9.65E-0]

1.10E+01

MGO

1.O8E+01| "

MNO2

2.17E4+01

2.09E+02

2.31E402

MO-+6

4 87E-+00

8.01E-01

MOO3

8.51E+C0

N2

NA+

6.31E-+04

7.97E+02

NAZO

8.94E+04

NH3

NI+3

4.07E+00

6.57E-+C0

NI2FECNG

5.00E+02

NI203

1.50E+01|

1/26/96 4:54 PM
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No Separations

3% -

NIO

NO

NG2

NO2- |

9.34E+03

7.38E+01

NO3-

1.OGE+03

1.03E+-05

NP+4

1.46E-02

1.32E-01

NPC2

1.66E-01

02

I

OH-

6.44E+03

5.00E+03

PB+4

1.96E-+00

3.28E+00

PBO2

6.05E+00

PO4-3

2.58E+03

2.39E+03

P205

3.71E+03

P205:24W

5.21E-01

PU+4 ]

2.88E-02

4.27E-01

PUOZ

3.16E-01

S

SI+4

5.63E+00

7.90E+01

S102

2.04E-+05

2.06E+05

¥

SO2

SO4-2 |

2.01E+03

3.97E+01

SR+2

3.75E-01

3.64E+01

SRO

4.33E+01

TCO2

TCO4-

2.52E+00

5.68E-01

TC207

3.94E+00

TOC

1.42E+03

1.16E+02

Uuo2+2

8.52E+01

.1.38E+03

uo3

1.76E+03

Vi3

6.20E-02

Y205

1.88E-01

4.46E-01

W6

7.47E-01

WOz

4.41E-01

W03

9.42E-01

ZN+2

3.39E+00

9.45E-01

ZNO

5.65E+00

ZR+4

4.48E-01

3.71E+02

ZRO2

7.07E+02

ZRO2:2H2

2.15E+01

4.09E+02

WHC data package basis:

mass wasie oxides

(1.0BE-+03

l L £5

waste loading (wi%)

30%

sodium oxide loading

25%

20 wt., % sodium pxide leadine

|

Blending factor ]

1 i

1.25

. 1.3

2

3.5

Mass of glass required 1o achieve 20% sodium loading, M

4 4TE+05

5.59E+03]

6.71E+05

B.94E-+05

additional frit required (equals increased glass) MT

9.00E+04

2.02E+05

F14E+05

5.37E+05

1/26/96 4:54 PM
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No Separations

total frir required, MT ! i 3.40E+05i 4, 32E+05} 5.64E+05; 7.87E+03i 1.46E+06
| i . l |
elass density (MT/m™3) | 2,63 i !
cullet packing fraction | 0.7 } I
| | —
Waste volume (m™3) 2.43E+03 3.04E+05] ( 3.64E+05 ) 4.86E+03] 8.50E+03
Canister Volume (m"3) 0.62 ~_ ]
Number of Canisters (1x) 3.92E-+05 4.90E+05 5.87E+03| 7.83E+05] 1.37E+06
Number of Canisters per HMPC | ; .
Number of HMPCs | 9.79E-+04 1.22E+05]  1.47E+05] 1.96E-+05] 3.43E+05
Number of trips @ 10 HMPCs /uip 9.79E+03 1.22ZE+04 L47E+04] 1.96E+04] 3.43E+04
Glass formulation:
(ref Ext. Sep Daia Pkg. {acceptable range|Calculated value
] ;
5102 42w 37wt % 62.51% 66.33% 68.88% 72.06% 76.15%
B203 5102wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Na20 3100wt % 20.00% 16.00% 13.33% 10.00% 3.7 %
Li20 lwo7wt % 0.00% 0.00% 0.00% 0.00% 0.00%
Fe203 2w liwt % ] 0.28% 0.22% 0.18% 0.14% 0.08%
Ca0 < or= 10wt %| 10.87% 11.53% 11.98% 12.53% 13.25%
MgO <or=8wt% 0.00% 0.00% 0.00% 0.00% 0.00%
Al203 <or=15w % 4.81% 4.65% 4.34% 4.40% 4.23%
Zro2 <or=13wl 5% 0.16% 0.13% 0.11% 0.08% 0.05%
Cr203 <or=0353w % 0.06% 0.05% 0.04% 0.03% 0.02%
P205 <or=3wt%]| 0.83% 0.66% 0.55% 0.41% 0.24%
S03 <or=05w %
Facilie Sizing
Schedule 14 yrs
Capacity MT/day 200
Overall efficiency, % 44% 55% 66% 87% 153%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 182 219 292 510
Required operating duration yrs (assuming 200 MT/day, 60% OE) 13 15 - 20 36
| -
15 wt % sodium oxide loading
Mass of glass required to achieve 13% wo loading MT 3.96E-+05 - |Na20 loadin | 15%
Volume (m"3) as cullet | 3.24E+05
Number of Canisters (1x) 3. 32E+405
40 wt % sodium oxide loading
Mass of glass required to achieve 40% wo loading MT 2.24E+05 N220 loadin 40%
Volume (m™3) as cullet | " 1.21E+03
Number of Canisters (1x) ! 1.96E+03 I i

1/26/96 4:54 PM
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Assumodons

1. HLW glass for any of the 2x siw altervecives involving separations is calculated at

20 wt % waste oxides. The wast2 oxides exclude silica and sodium.

2. The HLW for the No Separations case is calculated at 20 wt % sodium oxide.

Note: EA glass [imirts are 17% Na20 and 4.3% Li20 and each Li20 is equivalent to 2
Na20 so the EA glass is equivalent to 25% Na20 without any 1.i20. The privatization RFP
states that the HLW glass will be 23 wt % waste oxides not counting the Na20 or Si0O2.
3. The LAW glass composition is calculated at 13 wt % Na20.

4, The canjster size for all HLW is set at 0.62 m™3 ( 1X canister)

5. The material balances contined in the WHC dara packages were used (o calcufate .

the waste oxides for the HLW and LAW streams,

6. Sensitivity analysis will be done for the Inermediate Separations alrernative at 15 wt %,
and 40 wt % waste oxide loading.

7. The matenial balance for the Intermediate Separations case was used for the Phased
Implementation alternative and was modified to account for addirional radionuclide
separations. ,

8. For purposes of interim onsite storage and transportation to the repository 4 of the 1x
cans are assumed 0 be placed into an HMPC or similar packaging and would be

repackaged ar the repository.
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ELW corc dae for RadTran

3

Iaeobs Eagimassing Croup

i

i

No Separations Alternative New B

ase Case (1/26/96) |
!

120 wi% sodium oxide loading, 1.5 blending factor

]

. ! : Vitrification ; : Calcigation
i ] j Radionuclide i iRzdionuclide
i ] j Concenrration ] ! Concantration
i ! [Curies /m™3 i iCurizs /m™3
Am-241 | I . 2.86E-01 LISE+I0
Am-243 | 1,32 502 FoH S5 = 9.12E-05] 57 #.34E-04
Crm-244 3.23E-04 J 1.76E05
Cs-137 | 9.53E+01 i 5.19E+02
Ni-63 | ! 7.39E-014 ! 4.00E+C0
Np-237 ! ] 1.91E-04! i L.OSE-05
Pu-238 | i 2.97E-03] : 1.61E07
Pu-239 | ) 7.25E-02 3.93E-01
Pu-240 | | 1.84E-02 | 9.97E-02
Pu-241 [ ! 2.06E-01 [.IIE+00
Ru-106 | 1.04E-07 5.64E-07|
Sm-13t 1.73E+00 9.38E-=00
Sn-126 | 1.72E.03 f 9.33E-03
St-90 [ 1.20E-+02 6.49E 02
Tc-99 | 8.81E-02 4.78E-01
U-233 | 3.32E-08 1.80E-07
U-234 | 3.82E-07 3.15E-06
U-235 | 5.66E-05 3.07E04
U-238 | 1.32E-03 7.16E-03
93 | 1.08E-02 5.86E-02
Toal (m3)] 3.64E+035 6.72E+04
| .
l 4—?""—“'_
Number of 0.62 m™3 canisiars ] 3.87E+05 /108388
Number of 0.62 m"3 canisters per HMPC | 4 [ A
Numther of trips to the r=pository ( 1468818 ¢y {7 7 S——"271
Based on 10 EMPCs per main T { .
i - N
Notz: Cimies from decay daughrer procucts zot iecluded Yy /
1 1 a (
‘L,
Lo 7\ ] t?/'
, =7 /@.MS ! ’{ (AL
! | [, 2 v
l f b X
o AT
1
! . Vi \ Ak e
| 7~ | -~ ~
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HLW cope data for RadTizn

19 -

Jzcobs Enginesring Grows

iIntermediate Separations WHC data package values

1

: 7
] i

i

i

i

{Radioatclida. fventory

i
'Low-[avel

iHigh-Laval

1 Wasts Glass

1 Waste Glass

b i
] ! [ ! [ClUm3 i iCirm3
i i Tam-241 ! ! © 3.90E-0: i 1.00E+0L
i i 1Am-243 1| 1.30E-05; i 3.20E-03
l | iC-ia [
|Cm-244 4, 70E-06 3.90E-05
Cs-133 4.80E-06] 1.50E-02
Cs-137 | L1.20E+00 3.70E+03
I {129 | '
I iNi-63 2.50E-02§ 2.30E+01
| f INp-237 3.20E-03! 6.60E-03
|* ] 1Pu-238 3.10E-04] 1.10E-01
] ! iPu-239 7.60E-03i I~ 2.60E+00
! i 1Pu-240 | 1.90E-03] |  6.70E-01
i [Pu24l | 6.70E-03} 7.80E+00
| |Ra-226 ]
] |Ru-106 8.50E-09) 5.80E-06
] | {Sm-151 3.10E-02] 6.60E +01
i So-126 7.20E-04 5.00E-02
| [Sr-50 4.30E-+00 5.60E-+03
I {Te-99 1.20E-01] 6.30E-01
Th-230 2.30E-12] 4.10E-09
U-233 2.80E-09] 1.20E-05
U-734 4 90E-08j 2.10E-03
| | I I
U-233 4.80E-06 2.10E-03
[ 15238 1.10E-04] 4.80E-02
| | |Ze-93 i | 1.60E-03 4.10E-01
i I {Toml (m3)3] | [ 2.20E+03 9.4DE+03
i

! i

|

I

i !

Note: Curiss from decay daughrer products not inciudad

|

|

B R [y pRsuy QN (PR .

127195
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HLW core daz for RadTrm

“o -~

i

iIntermediate Separations New Base Case (1/26/96) :
120 wi% wast2 oxids loading, .5 blanding factor ! : '
, I PiSensitivioy @ ! :Sensitivity@
i i i  {BaszCase | {15 wt% loading 120 wi% loading
{Radionuclide [oventory JHLW i JHLW ‘HLW '
: ; . iglass glass ' rglass i
] i | iCUm™3 CVm™3 IC/m™3 |
|Am-221 | | | 4.34E+00] | 3.41E--00i [ 9.08E+-00]
fAm-243 | i | 1.45£.03] | 1.09E03] i 2.91E-03
C-12 i | 0.00E+00 0.00E 00 i 0.00E 00
Cm-244 | 2.68E-03 2.01E-03! i _5.36E-03]
iCs-133 i 8.8lE-03! 3.1IE-03 ; 1.36E-02!
Cs-137 i 1.68E+03 1.26E~03 I 3.36E-+03
11-129 | 0.00E +00 0.00E+00 | 0.00E+C0
INT-63 ; 1.27E+01¢ ¢ 9.34E-+-00 | 2.54E+01
iNp-237 |} 3.00E-03] | 2.25E-03 3.99E-03
|Pu-238 | 5.00E-02] | 3.75E-02 9.99E-02
Pu-239 l.lBE—:-OG] 8.86E-01 236E+00
Pu-240 3.04E-01) ©2.28E-01f | 6.09E-01
Pu-241 ] 3.34E+00| | 2,66E +00] | 7.08E+00
IRa-226 i 0.00E+X0 0.00E+00 P 0.00E+CO
|Ru-106 i 1 L73E-06 1.29E-06 3.45E-06]
Sm-151 | ! 3.00E+01} 2.25E+0! 3.99E+01j
Sn-126 | , 2.27E-02 1.70E-02 | 4.34E-02f
Sr-50 | 2.534E03 1.91E+03 i 5.09E+03
{Tc-99 i 3.B6E-D1 3. 15E-01] 5.72E-01
1Th-230 | 1.B6E-09! 1.40E-09] 3.72E-09
U-253 | 3.45E-07| 4 09E-07 1.09E-06
U-234 i 5.54E-06 7.15E-06 | L.91E-05
U235 | { 9.54E-04 7.15E-04] I 1.91E-D3|
U-258 | 2.18E-02| | 1.63E-02] | 4.36E-02}
1Zr93 i 1.868-01} | 1.40E-01] | 3.72E-01)
i Toral (m3)3 ! 2.07E-+04] 2.76E+04] [.03E-+04
: ! i
} | |
i i ! i | -
Nimmber of 0.62 m™3 canistars 3.34E-+04] 4 ASE04] 1.6TE+{4
Number of 0.62 m™3 can/HMPC | 4l 4] 4
Number of HMPCs ] P 8347} | 11129 4173
Number of tiDs 0 the 1epositoty 4F /s panise 833} | 1113 218!
] ! Aorlso: | |
Note: Curies from dezay daughrer products not included ] !
l I b b |
l i P! ] i
; f . i | | i
i i i il i !
! ] o il ! !
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HLW cocc daez for Radraz ' Jacobs Exgiveerizz Group
iExtensive Separations Data Package values o
: iiNote: daa package values modified by ECN to Rev 0 dada package i
I ! Radionuelids [aventory VHILW Glass | PLEW Giass
: ! : i :Base Czsa (A-]) iBase Case (A-1A)
; 3 _s 5 a3 i {Cifm3 j —
’ fAm-241 | [ PO2.09E+02 7.34E-04 ;
; jAm-243 | ! 6.69E-02] 2.335E-07 i
| iC-14 i i 0.00E +00] 0.00E +C0] ]
| |Cm-244 I 2.30E-0!} ] £.58E-05] |
; iCs-133 [ 2.91E-00 i 9.162-07, : ]
! iCs-137 | ! | 7.02E+04i i 2.21E-0L} i
! i-129 | ! | 0.00E+00 ] 0.C0E+C0 i
iNi-63 | 8.47E+00 i 1.35E+00 !
| jiNp-237 1.40E-Q L 1.87E-03 |
i [Pu-238 2.15E+00] 7.80E-03 J
iPu-239 5,25E+01] ! 1.50E-03 i
! - |Pu-240 1.33E+01 4,84E-04 '
f [Pu-241 [.49E+02 5.41E-03 I
! IRa-226 5.40E-10 7.20E-16; !
{ [Ru-106 7.58E-03] 1.0IE-10] i
i |Sm-151 1.68E-03]
i ISn-126 | 1.35 [.67E-06
| [Se-90 . ' 1.07E+05 3.72E-02
i iTe-89 | ) 6.435E+01 1.06E-03 ]
! [ Th-230 7.80E-08 1.04E-13
] |U-233 3.68E-D8] i 5.19E-11
JU-234 5.76E-07] 9.10E-10
|U-235 6.37E-05 8.84E-08] ,
| 1U-238 1.53E-03 7 .06E-06 i
i iZr-93 | ) 9.39E-02 3.6BE-02
i foal m3 | | 456 1.47E-+03!
} ! i solid |
! i
[ [ 1 I I
| INote: Curiss from decay daughter products not included
[ ! . | I
; [ | |
| |
l l | l
i I i I
: | i
! | E
; ] |
! 1 | E
! | | ! |
i j I | I l
! ! ! | ! i
[ i - | | i [
! ] } i ! .

WSTLOAD.XLS HLW conc dzaa for RadTizn
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HLW o

ne c'.za for RadTr=

H2-

Jacobs Zagire2ring Grow

{ ;

i

Extensive Separanom altername New Base Case (1/76/96)

‘20 v wasie oxida inad.nv t.3 bleading factor

; |

YExtansive Separations Dat_ Packags values

|
i
!
)
3
T
:

T
i

o

i

!

] Radionuclide laventory {HLW Glass | |
{ | {Base Case (A-1) :
| [ Cifm3 ] ;
I m-24] | 1.06E+02] J
| Am-243 | | 3.41E-02] ! !
‘C-l4 ;  0.00£+00; :
i Cm-244 LITE-QL i
P Cs-133 1.48E-01| B
i ICs-137 | | ' 3.58E+04 f !
i [-129 ] | 0.00E=00 | j
| Ni-63 4.31E+00 |
[ Np-237 7.13E-02 |
i Pu-238 1.09E+00 |
! Pu-239 2.67E+01 |
| Pu-240 | 6.77E+CO| |
i [Pu24l | 7.39E+-01 ]
! Ra-226 | 2,75E-10 !
| Ru-106 3.86E-05 ' i
] Sm-151 0.00E+00
] i1Sn-126 6.37E-01
i Sr-50 3.45E+04
Tc-99 3.27E+0! l
Th-230 3.97E-08 i
|G-233 | 1.87E-08 [ !
U-234 3.44E-07 | |
U-235 3.35E-05 ] !
! U238 | 7.79E-04] i
|Zr-95 4.88E-02 [
ltoral m3 9.74E-+02 ]
]
, .
Number of 0.62 m™3 canisters f 1571
Number of 0.62 m™3 can/HMPC 4 |
Number of HMPCs | ] 393] [
Number of tips (0 the repository] B jn 44702 ] 1o 40
i ! - T

Nate: Curies from decay davghter products not meluded

f

i
i i
K i
]
i

!’.

3
H

H
t

[ ot | manns | e { e

|
i
F
1
i
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HLW cozc data for RadTren jacobs Ezginessing Group
! | i i : .
Phased Implementation alternative New Base Case (1/26/96) i E i
120 wt % wast2 oxide lozding, 1.5 bleading facior ! : : :
i i | ; ;
i ] iBasz Case | i !
' Radionuclide [nventory ‘HLW § ; ] ) :
i :glass i ‘ ‘ i
i ICY/m™3 |
Am-241 | | 5.01E+00} |
Am-243 | 1.60E-03 i | i
ICla | 0.00E--0C0 |
iCm-244 | | 2.68E-03 !
"Cs-135 - 6.81E-03! : ! : i
iCs-137 | | 1.68E+03] P I
-5 | 0.00E-+00 ] :
iNi-63 | 1.27E+01 ]
INp-237 i 3.00E-03 i
Pu-238 5.15E02
Pu-239 1.26E+00 [
Pu-240 3.19E-01 i
Pu-24f | 337E+00
[Ra-226 | 0.00E +00
Ru-106 1.73E-06 !
Sm-151 3.00E+01 |
Sn-126 | 2.27E-02| f
$t-90 2.56E+03
Tc-99 1.54E-00
Th-230 1.86E-09 I
U-233 5.43E-07
U-234 9.54E-06
U-235 9.34E-04
U-238 | 2.18E02 |
Zr-93 | 1.86E-01 ]
{ Total (z23) 2.07E+04 i
L : =
{INtumber of 0.62 m™3 canisters | 33386.301790~ !
T e S e
Number of 0.62 m1™3 canisters 53387 |
Number of 0.62 m™3 ca/HMPC 4 i
Number of HMPCs | | 8347 |
Nizober of &ips 1o the r=pository @ 5 4 ﬂﬂﬂ{:...‘{, 835
I . I £ .
Note: Curies from decay daughier products not included | ]
| ! I ] !
i ! | I - I
[ i 1 I
] i I i
I I | E
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HILW corc daza for Rzdiraz

\_{L( -

Jae3bs Znginesring Growg

[ ] ,= = ; )

Ex Situ / In Situ

Combination Alternative New Base Case (1/26/96)

i20 wif% wastz oxide loading, 1.5 blending factor | i :
! ; : !
i } j E ! : :
{Radiopuclida [nveotory PHLW glass 1Sel Rae. Recovery i
: i ! i ] ifraction i i
i i Ci/m~3 | i i
Am-24 J 6.97E+00 i 7.67E-0L] i
|Am-743 2.67E-03; 9.20E-01}
ic-14 ] 0.00E+00] ] 9.00E-0t] E
|Cm-244 | 5,04E-03] ! 9.40E-01(
iCs-135 ¢ 1.16E-02; 8.50E-0li ]
iCs-I37 ] i 2.96E+03} 8.80E-01 i
179 0.00E+00 9.COE-01 I
Ni-63 2.03E+01 8.00E-01] i
Np-237 5.38E-03 9.32E-01 g
{Pu-238 3.97E-02 3.97E-0L :
Pu-239 o [.48E+00 6.27E-01
Pu-240 i 3.69E-01 6.07E-01
Pu-24 ] [ 4.0lE+00 5.65E-01
Ra-226 ! 0.C0E+CO 8.30E-01 |
Ru-106 |} [.28E-06 3.70E-01
Sm-151 : 4.32E+01] f 7.20E-0!
Sn-126 | 3.32E-02 | 7.30E-01
Sr-90 3.56E 03] i 7.00E-01
| Tc-99 5.13E-01} %.00E-01}
i Th-230 | 3.03E-0% 8.20E-01 I
U233 | 8.72E-07 | 8.00E-01 |
{U-234 i 1.34E-05 8.10E-01 !
[G-235 | i 1 1.74E-05 9.10E-01 |
|U-238 | 3.52E-02] 9.00E-01
{Zr-93 ] 229501} 6.70E-01
[Toral (m3) i L.O3E+04 |
| L l
I )
E : !
Number of 0.62 o3 canisters AREoa) [L L 13 |
Nuznber of 0.62 m™3 caa/HMPC 4 |
Number of HMPCs | H 4174} 4154
Nzober of trips 1o the reposiorld o nfe b, 7.0 2181 1, i I
z a [ ; l l ;
Note the combiraton alt. rerrieval fraction is calculated from the % of SST and DST inventory |
tecoversd as {ollows: recovery fraczion = (curies tecovered from SSTs = Curies from DSTs) |
divided by (toral curizs in the SSTs+totwl curies in DSTs) | I i
The combination alizmative volume of HLW glass is 1/2 of the Intermediate Szparartions i
i E I 1 I i
Notz: Curies from decay davghtst products not includ=d i ' i

££37196
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Extzasive Separations

Assumptions: ] ! ! : ' :
1. HLW glass waste oxide loading basis to be 20 w1%_waste oxides (excluding NaZ0 and SiO2)

2, Using the WHC engineering data package maierial balance calculate the waste oxide loading

and adjust mass of the glass produced to achieve a 20 wt % wasie oxide loading o

not counting the Si02 or the Na20 | i d
i i
] i } |
Input Stream JLAW ! HLW
ISTREAM 1 407} 437 1314 1344
solids liquids FRIT GLASS FRIT GLASS
Yolume kilo-liters 5.84E 405 |
Specific Gravity 1.21E+00 |
Cs and Ba, (MCi) 7.60E+00] 6.72E+01 6.86E-02 ) 7.46E+01
Srand Y, (MCi) . 1.37E+02} 1.41E+00 1.40E-02 ' 1.37E+02
Te, (MCH) - 5.80E-03| 2.61E-02 1.53E-04 3.17E-02
Am, (MCi)
Np, (MCi)
Pu-239, (MCi) .
Pu-240, (MCi) : : |
Pu-241,(MCi) }
Total TRU, (MCi) 1.92E-01] 1.52E-02 1.20E-03 2.06E-01
Total MCi 1.45E+02| 6.87E+01 8.39E-02 2.12E+02
Total Mass Flow (MT) | 2.37E+04] 7.06E-+03 2.65E+05] 3.86E+03] 8.73E+02] 1.32E+03
Total Cr, (MT) | '
Total Na, (MT)
Total Si, (MT)
Total P, (MT)
Total NO2Z-, (MT)
Total NO3-, (MT)
AG+ 1.38E+00] 3.28E-01 [
AG20 4.07E-01] 1.43E400
AL+3 2.37E+03 I
AL203 | 1.16E+04] 1.93E-+04 1.54E-+02
AL(OH)4- 4.83E+03 .
AM+3 2.77E-02| 2.51E-03
AM203 3.41E-05 3.32E-02
APM- [ ] ] 3.44E-03
AS+5 4.98E-01]  7.70E-01
AS205 4.33E-01 1.51E+00
B+3 9.94E-01f 5.19E-01 i
B203 4.82E-+00 1.22E+02]| 1.22E+02
BA+2 3.09E+00] 7.91E-0l '
BAO : 8.76E-01 3.46E+00
BE+2 7.61E-03] 8.19E-02
BEO | 5.53E-02 1.93E-01
BI+3 | 1.96E+02] 6.76E-+01
BI203 : 2.50E+02 | 3.43E+00
Cl4 4.53E-04] 7.43E-04

1/27/96 10:57 AM Page 1 Extensive Separations




Exiensive Separations

CA+2

I

1.33E+02]

1.67E+01!

CANCRINITE

2.70E+03j

i
|
i
i

i
i
i

CAQ

]
I
1
L
I

3.84E+04

3.86E+04

2.34E+00

CD+2

7.93E+00

2.09E-+00

CbO

1.13E-+01

1.26E-01

CE+3

2.33E+02

237E+00

CE203

2.75E+02

3.40E+00

CL-

3.49E+00

3.11E+02

CL2

l

|

Co

Co2

C03-2

2.25E+02

3.37E+03

CR+3

1.32E+02

CR203

2.67E+02

1.38E+00

CR(OH)-

|

1.19E+02

CS+

9.25E-02

3.19E-01

CS§20

8.85E-04

9.64E-01

CU+2

7.46E-01

1.77E-01

Cuo

2.57E-01

8.99E-01

Clus04

F-

5.97E+01]

1.12E+03

F2

FE+3

7.63E+4-02

1.44E+01

FE203

3.74E+03

4.24E+01

H2

H20

5.07E+05

2.11E-04

1.10E+00

.|H28

HG

HG+2

9.00E-03

9.49E-01

HGO

2.07E+00

I-

2.02E+01

3.46E+02

12

K+

2.10E+01

2.15E-01

K20

2.55E+01

2.34E-02

KEROSENE

LA+3

2.10E+01

2.19E-011

LAZ03

2.46E-+-01

3.04E-01

Li+

2.46E-02

5.77E-03

L120

6.53E-02

1.32E+O'1

1.32E+01

MG+2

1.10E+01

9.65E-01

MGO

1.96E+01

2.20E-01

MNO2

2.09E-+02

2.17E+01

2.31E+02

1.0BE-0!

MO-+-6

8.01E-01

4.87E+00

MOO3

1.03E-+01

9.24E-02

N2

|

NA-+

3.21E+03

6.26E+04

l

NA20

9.65E+-04

2.40E+01

6.59E+0)

NH3

NI-+3

6.57E+ 00|

4.07E+00

1/27/96 10:57 AM

Page 2

Extensive Separations



Exiensive Separations

50 7

NIZFECN6

NI203

I
|

2.62E+02; -

1.06E-03

2.82E+00
1.20E+00

NID

NO

NO2

NO2-

7.38E+01

9.54E+03

NO3-

1.03E+03]

1.06E+05

NP+4

l

1.32E-01

1.46E-02

NPO2

6.39E-03]

1.66E-01

02

{0OH-

6.80E+03]

4.64E+03

PE+4

3.2BE+00

1.96E+00

PBO2

1.35E+-00

4.71E+00 ‘

P0O4-3

2.39E-+03

2.58E+03

3.96E+01]

B
RIES

P205

3.68E-+03

P205:24W -

5.21E-01

PU+4

4.27E-01

2.88E-02

PUOZ

5.42E-03

5.11E-01

S

Si+4

7.90E+01

5.65E+00

5102

2.15E+05

2.16E+05

7.13E+02

7.52E+02

302

303

6.22E4+03

1.92E-03

S04-2

3.97E-+01

2.01E+4-03

SR+2

3.64E-+01

3.75E-01

SRO

4.41E-03

4.33E+401

TCO2

TCO4-

5.68E-01

2.52E+00

TC207

1.41E-02

2.92E+00

TiO2

3.16E-02

3.51E-04

1.16E+02

1.42E+03

1.58E-+03

8.52E+01

2.77E+00

U308

1.08E-+00

1.15E-02

Vi5

1.8BE-01

6.20E-02

V205

9.92E-02

3.47E-01

W6

7.47E-01

w02

1.09E-06

2.26E-04

W03

2,10E-01

7.33E-01

ZN-+2

9.45E-01

3.59E+00

ZNO

3.17E+01

4.31E-01

ZR+4

2. 77E+02

4.48E-01

ZRO2

|

6.99E+02

8.35E+00

ZRO2:2H2

4.09E+02

2.15E+01

1/27/96 10:37 AM
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Exiensive Separations
i ' : .

Mass LAW waste oxides i {121198.787 i :
LAW waste loading (waste oxides) ! | 31% ! i
LAW waste loading (sodium oxide) ] 25% i
Mass HLW waste oxides | [ [ | 3.42E+02
HLW waste loading i | | | [ 26%
LW g

| | |
20 wi. % w ide loading | "
Blending factor | 1 1 1.25 * 1.5 2 3.5
Mass of glass required o achieve 20% wo loading, MT 1707.54219| 2134.42773] 2561.313278| 3415.08437]| 5976.397648
additional frit required (equals increased glass) MT 3.88E--02| 8.14E+02} 1.24E-+03] 2.10E+03| 4.66E+03
tota] frit required, MT | 1.26E+03{ 1.69E-+03] 2.11E+03| 2.97E+03} 5.53E+03
glass density (MT/m"™3) 2,63 .

* {cullet packing fraction 0.71{LAW only)
I /_ = h
Waste volume (m”™3) 5.49E+02] 8.12E+02) 9.74E-+02 ) 1.30E-+03] 2.27E+03
Canister Volume (m”3 0.62 " N ]
Number of Canisters (1x) 1.05E+03| 1.31E-+03| 1.57E-+03| 2.09E-+03] 3.67E-+03
Nu. of Canisiers /HMPC 4 |
Number of HMPCs 2.62E+02| 3.27E402| 3.93E402] 35.24E-+02| 9.16E+02
Number of trips @ 10 HMPCs /trip 26 33 39 52 92
(ref Ext, Sep Data Pkg.) |acceptable range 1 1.25 1.5 2 3.5
' I
5i02 42t057wt % 62.58% 66.39% 68.94% 72,12% 76.21%
B203 51020wt % 10.32% 11.06% 11.33% 12.16% 12.95%
Na20 51020w % 4,48% 4.14% 3.91% 3.62% 3.25%
Li20 lwo7wl % 1.11% 1.19% 1.24% 1.31% 1.39%
Fe203 20l5w % 2.48% 0.00% 0.00% 0.00% 0.00%
Ca0 <or=10wt % 0.14%| 0.11% 0.09% 0.07% 0.04%
MgO <or=8wi% ] 0.01% 0.01% 0.01% 0.01% 0.00%
Al203 < or=.15wt % I 11.36% 0.09% 7.57% 5.68% 3.25%
Zro2 <or=13wi % 0.50% 0.40% 0.33% 0.25% 0.14%
Cr203 <or=03w1% 0.08% 0.06% 0.05% 0.04% 0.02%
P205 <or=3w% 2.32% 1.86% 1.55% 1.16% 0.66%
503 l<or=0353w % 0.00%! 0.00% 0.00% 0.00% 0.00%
I

HIW Faclie Sizims
Schedule 14 yrs |
Capacity MT/day i |

| ! i
Overal] efficiency, % | i 33% 42% 50% 67% 117%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) | 0.56 0.70| 0.84| 1.11 1.95
Required operating doration yrs {(assuming 1 MT/day, 60% OF) | 9.75 11.70 15,59 27.29

! | f ] I
1/27/96 10:57 AM Page 4 Extensive Separations



Extensive Separations

517

15 wt % waste oxide loading I | H N
Mass of glass required to achieve 15% wo loading MT 2.28E+03] 2.835E+03! 3.42E-+03] 4.55E+03F 7.97E+03
Volume (m™3 8.66E+02| 1.08E+03] 1.30E+03| 1.73E+03! 3.03E+03
Number of Canisters (1x) 1.40E+03] 1.75E+03| 2.09E+03| 2.79E+03] 4.89E+03
40 wt % waste oxide loading

Mass of glass required 1o achieve 40% wo loading MT 8.534E4+-02| 1.07E+03| [1.2BE+03| 1.71E-+03] 2.99E+03
Volume (m"3 i 3.25E+02] 4.06E+02| 4.87E+02| 6.49E+02] 1.14E+03
Number of Canisters (1x) 5.24E+02| 6,54E+02] 7.85E-+02] 1.05E+03] 1.83E+03

1/27/96 10:57 AM Page 5 Extensive Separations




Extznsive Separations

: i
LAW |
|

] - i q 1. » i l :- o l
Blending factor | | 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 6.43E+05| B.04E+03! 9.65E4-05| 1.29E+06] 2.25E+06
additional frit required (equals increased glass) MT 2.57E+05] 4.18E+03] 5.79E+05] 9.01E+05} L1.87E+06
total frit required, MT | 5.22E4+03| 6.83E-+05| 8.44E+05] 1.17E-+06] 2.13E+06
glass density (MT/m"™3) 2.63
culler packing fraction 0.7

R N
Waste volume (m™3) 3.49E+05]\"4.37E+05] ) 5.24E-+05] 6.99E+05] 1.22E+06

ST

Number of 5300'm™3 vaults 66 82 99 132 231
LAW facility sizing
Schedule, years 19
Capacity MT/day 200
Overall efficiency, % 46% 58% 70% 93% 162%
Required capacity MT/day (assuming 19 yrs ops, 60% OE) 134.61 193.26 231.52 309.22 541.14
Required operating duration yrs (assuming 200 MT/day, 60% 14,69 18.36 22.03 29.38 51.41

i .
10 wt. % sodium oxide loadine
Blending factor [ 1 1.25 1.5 2 3.3
Mass of glass required to achieve 10 9.65E4+05| 1.21E+06| 1.43E406] 1.93E4+06| 3.38E-+06
Wasie volume, m™3 5.24E+05| 6.55E+05| 7.86E+03| 1.05E+06{ 1.83E--06
Number of 3,500 m™3 vaulis 99 124 148 198 346

I
25 wt, % sodium oxide loading
Biending factor ] 1 1.25 1.5 2 3.5
Mass of glass required 0 achive 25 wt % Na20 3.86E+05] 4.83E-+05| 5.79E+053| 7.72E+035] 1.35E+06
Waste Volume 2.10E+05| 2.62E+03] 3.15E+05]{ 4.19E4+05| 7.34E+05
Number of 3,300 m"3 vaulis 40 49 59 79 138

1
Page 6 Extensive Separations
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Radxonuchdc removal

Central facilities

LLLW vitrification

LLW disposal : $14 $14 $1 $9 $71 $190 $14 $248
HLW vitrification 3672 $320 $28,  $25 $201 $157 $282 $1,685
HLW transportation ~$3 50, $2 $1 Y
HLW disposal $11 $491 $502
Total $4,837 $1,803 $3920 $1431$1,132 $885| $190 $11] $846 $4911 $10,730
Note:
" D&D = decontamination and decommissioning

HLW .= high-level wasls

LLW = low-level wasts

R&D = Research and Development

1Start-up and operation materials and supplies ars atlocated based on operation labor.

*Decontamination and decommissioning materials and supplies are allocated based on construction cost.

g~ J:S 0 "ATE 00T-AT-NM-US-DEMA

f‘m{é
-~ % S?ju



614

Table B9, Backup to Table 9- 18 Capltal Costs (1995 Dollars)

*ffa LIS

Labor T 1;10“606' “ 18,524,000 2'647"%; 586,000 | 272,00, 000 | 2,778,350, 50,000
Materials and supplics 479,276,000 202,194,000 98,837,000 147,518,000 | 748,665,000
Baquipfent 1,088,477,000 [117,735,000 381,972,000 | 251,358,000 |. 671,779,000
Total 2,778,359,000 F38,453,000 | 748,665,0000 | 671,779,000 | 4,837,256,000
Motes:

HLW = high-level wasls
LLW = low-level wasle

'Low-level waste vitrification (low source}, Option 2A.

High-lovel wasls vitrification facility is combined with extensive pretreattent.

0 *AS 00T-AS-WM-TS-DEM
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Table F-10a. Backup to Table 9-19. Operating Cost Component (Millions of 1995 Dollars)
Extensive Pretreatment, Annual Consumablés for Extensive Pretreatinent with High-level

Vnnﬁmnon Dctar:hed I.ow—chcl Wastc Vlmﬂcanon-Opnon 2A (2 shects)

mﬁ,ig?}m@w..

Glass Former :
B $1,000 57,500 $57,500,000
¥ $500 14 £7,000
LiQ* $5,00Q 2,100 £10,500,00
Si¢? : $40 287,000 $11,480,000
MgO 3500 4,100 $2,050,000
: Ca0 360 4,100 - $246,000
Nitric acid 50 percent (Mg) $160 465,000 $74,400,000
NaOH, 505 (Mg) . $250 150,000 $37,500,000
Flocculant (Mg) $1,100 150 $165,000
Glycolic acid, 50 percent (Mg) 31,740 7,700 $13,398,000
Oxalic acid (Mg) $860 11,500 $10,234,000
Ammoniz (Mg) $350 9,240 $3,234,000
Ion exchange media (m?) $10,600 4,910 $52,046,000
FeSA (Mg) $660 4,720 $3,115,200
Aluminum nitrate (Mg) $460 C112 . $51,520
CMPO (Mg) ) $6,530 5 $32,650
TBP (Mg) $6,530 755 $4,930,150
NPH (Mg) $440 703 $309,320
Sodium Carbonate (Mg) 3170 180 $30,600
Crown ether (Mg) [ 6,530 284 51,854,520
Formic acid, 96 percent (Mg) $1,210 1,470 $1,778,700
HF (Mg) . 3500 740 $370,000
Sodium oxalate (Mg) ‘ $500 20,900 $10,450,000
Sodium bicarbonats (Mg) $500 12,500 $6,250,000
Zinc nitrate (Mg) 500 47 $23,500
Na® DTPA (Mg) $£500 196 398,000
APM (Mg) $500 10 $5,000
Hydroxylamine nitrate (Mg) 3500 05 347,500
DCPD (Mg) £150 4,480 $672,000
CPD (Mg) 3150 4,480 $672,000
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Table F-102. Backup to Table 9-19. Operating Cost Component (Millions of 1995 Dollars)
Extensive Pretreatment, Annual Consumables for Extensive Pretreatment with High-level

Vltmﬁc:a.non Dctachcd Iow—chel Waste V1tnﬁcat10n—0puon 2.A (2 shects)

& =
e s chomical (Mg) $401 14,000 55,614,000
Sulfur (Mg) 3370 170,100 $62,937,000
Grout powders (Mg) 3100 0 s0
Kerosene (Mg) $150 70,170 $10,525,500
Raw waler (or) $0.03] 30,000,000 $900,000
| Sanitary water (o) $0.03 1,100,000 $33,000
| Electricity (MWh) $30 16,600,000 $498,000,000
Subtotal $881,460,160
Solid waste (m?) $1,000 4,000 $4,000,000
Equipment (per year x 14 years) $28,000,000 14 $302,000,000
Vauits $5,000,000 38 $190,000,000
Canisters $10,000 448 $4,480,000
Containers $25,000 0 20
Overpacks $60,000 112 $6,720,000
Subtotal $597.200,00
Total $1,478,660,160
Total minus equipment $1,086,660,160
Start-up costs (materials) $143,000,000
Decontamination and $1,132,000,000
decommrissioning (material)
Total $2,753,660,160
Total minus equipment $2,361,660,160

Notes:
HI'W = high-level waste
ILW = Jow-level waste
par = cubic meters
" Mg = megagrams

Annus] equipment purchase cstimated by K. D. Boomer.

Pretreatment = 3§ 9 million per year (size increase)
HLW vitrification = § 2 million per year {(melter)

1T W vitrification = 3§ 16 willion per year (melter)
Sub-total = $727 mm per year ‘
Miscellaneous = $ 1 milliop per year

Total = 528 million per year
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Table F-10B. Backup to Table 9-19. Operating Cost Component

(Millions of 1995 Dollars).

HLW = high-leve]l waste
LIW = low-level waste

All staff hours are based on 2 staff-year of 1,812 hours.

ILW vitrification 15 160 2,400 4.3E+06
HLW vitrification 15 160 2,400 4.3E+06
Indirect staffing 19 29 551 1.0E+06
Pretreatment start~up 1.5 626 939 1.7E+06
LLW vitrification start-up 1.5 157 236 4.3E+05
HLW start-up 1.5 157 236 4.3E+05
Pretreatment

- |decontamination and
decommissioning 2 626 1,252 2.3E+06
LLW wvitrification
decontamination and
decommissioning 2 157 314 5.7E+05
HLW decontamination and
decommissioning 2 157 314 5.7E+05
HLW monitoring and
maintenance 12 10 120 " 2.2E+05
HLW u-ansRorr.ation - 30 30 ° 5.4E+04

Total 3.3E+07

Notes:

F-22
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EXTENSIVE SEPARATIONS PRETREATNENT ALTERNATIVE
ENGINEERING DATA PACKAGE FOR THE
TANK WASTE REMEDIATION SYSTEM
ENVIRONMENTAL IMPACT STATEMENT

G. Jansen
B. J. Kautson
G. X. Allen
Westinghouse Hanford Company

L. Lauerhass
Pacific Northwest Laboratory

- ABSTRACT

In accordance with the Narional Environmental Policy Acr of 1969, an environmental impact
staremens is required jor disposal of the radioactive waste stored in 177 underground storage

ranks ar the Hanjord Sire.

This document Is the engineering dota package jor the Exrensive Separarions Pretrearment
alternarive, It includes waste trearment apemn'ar;s thar would rake place perween waste
rerrieval and rrr..msfer and closure of single-shell ranks and double-shell ranks. The.purpose
of this akemaﬁve would pe o process the rank wastes and 10 reduce the amownt of fzz'gr'z-‘level
waste 10 less than 623 cubic meters (equivalent o 1,000 glass canisters measuring 0.61

merers (mj diamerer by 3.05 m long ar 0.62 cubic meters each) and 1o reduce the curig

1
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Table 9-16. Process Module: Qverall Cost (Millions of 1995 Dollars).

Radionuclide removel 56,098
Low-level waste vitrification 1,917
Low-leve]l waste disposal 248
Eigh-level waste vitrification 1,685
High-level waste transportation’ 7
High-level waste disposal 3,404
Cenrralized facilitles 638

Total 513,997

Nota:

!Cost for high-level waste mansporarion 2nd disposal are based upon 1000 caaisters in 250 mulsi-

purpose canistars,

+ .

*These cost results apply to the intzgrated combinarion of HLW Option ! and LLW Opzion A
(Option 1A). This combination of c2stum 2nd strontinm capsule overpacking and I1W glass is the
same combination of options as that assumed in the Tri-Party Agreement preferred altzrnativa,

Tor zdditiopz] information, see Appendix F, and also Jansen, G., 1993, Backup Informarion for
Data Taples in Exensive Separations Alternesive Engineering Data Package,
WHC-SD-WM-DP-129, Rev, 0, Wastinghouse Hanford Company, Richland, Washington.

-~
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Table 9-17. Overzll Cost Componext (folhons of 1995 Do.lurs) (” she=ts)

Research and development 845
Repository fee 3,393%

Total . ' . S13,
Notes:

L 3

- "Total cxpita] cost includes 40 pereent coutingency. Cpnbngmcymcxdudadﬁamo&acods Also
sacT:blcQ-leor:ddmomlcxnhm.uon_ :

ncludes start-up, decontamination and decommissioning, 2ad monitoring sad maintessnce costs for
process facilities, Does not ncluds coets essociated with routine tapk farm operations (estimated ar
54,340 million in 1995 dolless). Also does not include costs associated with TWRS program
management characterization, tank farm upgrades, single-shell t2ak saltwell pumping, and tagk farm
safety.

’Besed on Tank Wase Remediczion Systam Incegrated Technology Plan WHC 1994), June 10, 1994
dreft. The Rescarch and Development costs depicted above are estimates besed upon the pro rzeio of
cepil costs with the Tri-Party Agreement Altemnative.

“Table 3-8, TRW 1995, estimuotes the repository fee for the Extensive Separations Altemnative
({CzscB-S'S_ffj’cmuLdbc.SS?Q million loweer than the estimated ropository fee for Case 1C, using the

'TRW Tpel-System Life Cycle Coet (ISLCC) modal developed for the Office of Civilian Radioactive
, Waste Mansgement, qufomlmmmmmmmth}‘{r dmN"momeonSBIIQSmd
7113/95 Hmfordsmpoatcryfccfar&.aalC:smmﬂodas follows:

Twao sepository tase towe] Jife cycle cost = $+48.294 billion

Defense program shars = 15.7%
Hanford's ehsre besed on, matio of number of Hanford wasta™
packages (2,445) 15 tow] defensc prograum wasts packages

= 53.7%

{4,588), from Table 24 of TRW 1995

Hanford's eaxrs of Case 1C:.
) {348.25%4 biflion x 0.157 % 0.537)

-t la . S . 9.29
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Table 9-17. Overall Cost Component (Millions of 1595 Dollass). (2 shests)

Notes: Coritinued

TRW, 1995, Asscxsmmens of Pre-Closwre Sysiam Cost ard Healh ord Safery Impecs of Hanford Hign-
Level Wesze Yirrificion Opriors on the Civilien Redigecive Waste Managemart Sysien
ACCCCO00G-01 71 7-3707-00003, Rev, 0, TRW Environmentz] Safety Systems, Inc., Vieans, Virginie.

WHC, 1999, Tank Weste Remedimion Sysiem Mubi-Year Progrem Plon, WHC-SP-1101,
Westinghouse Hanford Company, Richlend, Washington.

For additiona] information, sec Appendix F, sod also Jansen, G., 1995, Backp Informazion for Desa
o ZTables in Exxensive Separavions Alrerrarive Engineering Dara Package, WHC-SD-WM-DP-129,
. Rev, 0, Westinghouse Henford Compeny, Richland, Washington. '
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Table 9-18. Capitzl Cost Component (Millions of 1993 Dollars)*.

"m‘«“”“““‘}‘w’}“?"*? ﬁﬁwm‘%mtww a:i“ St
& } -\.-\.m
e % W S&‘?‘EIE:I {._}1'5.1‘:».. Ewtit

$‘-’-bor’7i‘ .ﬁnwdi%%"&%\ A 3

Materials and supplies 998
Eguipment 1,682
Local purchases! 297

. Total 35,202
Notes: .

"Local purchases - 15 percent of matzrials 2nd supplizs 272 2ssumed to be local purchases.

*Costs in this table reflect Option 1A 2s described in Section 2.0. This includes construction of the
detzched LTW vitnfication facility and-vaults, However, it does not include filling of the vaults -
with LLW glass/SPC. These costs ars included In Table 9-19. Section 9.1 and Table 9-26 provide
additional capital costs for Option 2A for the Cs/Sr cut-up cell. Seczion 9.2 and Table 9-27 provide
the adjustments necessary 1o r=flect capital costs for Option 28, as described in Section 2.0. Costs
of filling the grout mbes in Option 2B is covered in Table 9-19. * Costs in this table also include a

rough order of mwagninide estimate of 365 million dollars for caustic recyeling aod thermml
degitration, These process steps were not included in the original flowsheet upon which the detailed

cost estimate for the balance of the facility was based (see Section 4.8.1).

For additiopal information, see Appendix F, aud also Japsen, G., 1995, Bedaup Informarion for
Daza Tables in Extensive Separations’ Alternative Engineering Dara Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richlznd, Washington.
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Tzble 9-19. Operzting Cost Component (M'thons of 1993 Do].lars)'

Labor Sl,SO.-a
Materials and supplies? $2,007
Equipment’ $333
Local purchases® S413
Total - 54,336
" Wotss:,

‘Includes filling of low-level wasts vaults for vitrified LLW (Option 1A) a5 well as start-up,
decoatamination and decommissioning, and monitoring and maintenancs costs, For groutsd LLW
(Option 2B), operating costs would be higher (see Section 9.2 and Tables 9-27 and 9-28),

Tocal purchdses ars based on 135 pereent of materials and supplies and equipment.

For additional information, ses Appendix ¥, agc-also Jansen, G., 1995, Backup Information for
Dazz Tobles in Extensive Separations Alternazive Engineering Dasa Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Haoford Company, Richlend, Washington,

9-32
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Tzble 9-20. Overall Schedule’.

Aot

45,

s‘

A B S »ﬁ;&*«*’h wa
t;naraizo.a am

Construction

1'7/97 17!7006‘"

Cperation

172004 - 5/2019@

Decontamination and decommissioning

10/2019 - 10/2024®

Monitoring and maintenance

3/2019 - 9/2029%

' Ressarch and development

1995 - 2018

Notas:

.

'See the Tank Wasre Remediation System Facility Configuration Study (Boomer et al. 1994),
pages 63 and 114,

*Sex Boomer et al. 1994, pages 33, 63, and 114.

*Five years of decontamination and dacommxsszomng assumed zncr compl:uou of all processing
and vitrifieadon. .

“Based upon 1,000 canisters, 250 m:lti-purpé';'c canisters; shipments 10 r=pository beginning in 2020
and ending in 2029 per canister pickep schedule in Table D-6, Case 3-3 S5C, TRW 1995, (See
Table 9-7 for relatad information.)

*The assumed construction schedule and the 14 year facility operations schedule ars highly oprimistic
for the extensive separations aliernative. There is considerably higher technical risk: for xtensive
separations than for the other TWRS-EIS alterpatives evaluated. Consequently, there is higher
schedule risk 2ssociated with this alternative than with the other alternarives.

Boomer, X. D., J. M. Colby, T. W. Crawlord, 7. 5. Garfield, C. E. Golberg, C. E. Leach,
D. E. Mitwhell, F. D. Nazkani, E. J, Slaathaug, L M. Swanson, T. L. Waldo, and C, M. Wickler,

1994, Jank Waste Remedicrion System Facdility Configuration Study, WHC-SD-WM-ES-295,
Westinghouse Hanford Company, Richlaad, Washington. Sec Appeadix T also.

TRW, 1995, dssesment of Pre-Closure Syszem Cost ard Heclth and Safery Impeczs of Harford
Higi-Level Wasze Visrificotion Gprions on the Civilicn Redisacive Waste Monagement System
AOOOOOOOG—OJ7175707-DOOO3 Rev. 0, 'H{W Enviroomental Safety Sysiems, Inc., Vienna,
Virginia.. .

For additional information, see Appendix F, and also Jassen, G., 1993, Backsp Information jor
Daza Tadles in Extersive Separations Alternative Engineering Dara Pockage,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washmgron.
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'I‘able F 8. Dnckup to Table 9-16. Process Modules OvcrnJI Cost.

255'5 35;@13[ I; f TR I ;;«.'a‘;-“ ,-.:}‘_ t; Ki’
e
I RS E A 5-»@«:--
Radionuclide removal “
Cenlral facilities $638
LLW vilrification $241 $193 $151 $268 $£1917
LLW disposal $1 $9 §7 $190 | $i4 $248
HLW vilrification $25| $201 $157 $282 $l,6i_15
HLW transporiation $0 2 81 . $6
HLW disposal _ $14 $4910  $502
‘Total $4,837 $1,803 $392) §142]81,132 $8851 $190 $11} $846 $491) £10,730
Nole:

D&D = decontamination and decommisatonlng

HLW = high-level waste

LLY = low-level wasla

R&D =

Research and Development
'Start-up and operation materials and supplies are allocated bassd on operation Iabor,

Deconlamination and decommissioning materials and supplies are allocated based on construction cost.

“HA-OS-OEM

0 A= 01~
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. : . ‘ . lc B- 9 Backup lo ’I‘abic9 18 Ca
Labor o l, 1,210, 606000 18,524,000 | 2,678,586,000 | 272,903 000'2778550000.
Materials and supplics ___|_ | ‘;, 479,276,000 202,194,000 98,837,000 | 147,518,000 | 748,665,000
Bquipinent; 3 .| .. | 1 ;088,477,000 [[17,735,000 381,972,000 | - 251,358,000 |. 671,779,000
Toll ¢ 3 | i | | 2,778,359,000 [38453,000 | _ 748,665,000 | 671,779,000 | 4,837,256,000
Noles: i

" HLW = high-lovel waals

LLW = low-lovcl wasle -

'Low-level wasts vlldﬁcnllun (luw wurce). Oplion 2A.

High-level wulo vl!rlﬁcaliun fau[hty I8 combined with exleasive preleeatment.

~PEMOS-OEM

0 A= OQt-

~L7
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Tzble F-102. Beckup to Table $-19. Operatng Cost Componeat (Millions of 1995 Dollars)
Extensive Pretreatment, Annuzl Consumables for Extensive Premeatment with High-lavel
V1mncanon Dccn_chai Low—L..v:l Wast., Vzmnc:z_non—ODuon 2A. (2 s.hc::_s)

S e s e
Glass Former

B

Fel _

LiC? $5,000 2,100 " $10,500,00

SiC? — $40 287,000 511,480,000

MgO $500 4100 | 52,050,000

Ca0 . 'S60 - 4,100 $246,000
Nitric acid 50 percent (Mg) $160 465,000 $74,400,000
NaOH, 505 Mg) $250 150,000 $37,500,000
Flocculant (Mg) $1,100 150 $163,000
Glycolic acid, 50 pexcent (Mg) 31,740 7,700 513,398,000

[Oxalic acid (Mg) S8E0 - 11,900 £10,234,000

Ammoniz (Mg) 3350 9,240 53,234,000 ;
Ton exchange media (m?) $10,600 4910 $52,046,000
FeSA (Mz) ; 5660 4,720 33,115,200
Aluminum nimate (Mg) $460 112 $51,520
CMPO (Mz) _ $6,530 5 $32,650
TBP (Mz) 6,530 755 $4,930,150
NPH (Mz) ' $440 _ 703 $309,320
Sodium Carbonate (Ms) $170 "~ 180 $30,600
Crown ether (Mg) _ $6,530 284 $1,854,520
Formic acid, 96 percent (Mz) 51,210 1,470 $1,778,700
HF (Mz) 3500 740 ' $370,000
Sodium oxalate (Mz) $500 20,800 - $£10,450,000
Sodium bicarbonate (Mg) ' 3500 12,500 $6,250,000
Zinc nitrate (Mg) $500 47 $23,500
Nz’ DTPA (Mz) 3500 196 $98,000
APM (Mg $500 10 85,000
Hydroxylamine nimrate (Me) $500 ' 95 $47,500
DCPD (Mz) $150 4,480 $672,000
CPD (Mg) $150 4,480 $672,000

F-20
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Teble F-10e. Backup 1o Table 9-19. Operzting Cost Componeat (Millions of 1995 Dollars)
Extensive Pretreatment, Annual Consumablas for Extznsive Pretreamment with High-level

mecanon Dc:zcncd I.ow—L.vd Wasu mecanon——ODuon 2A. ('7 shests),

Anznus] equipment purchese estimated by X. D. Boomer.

Pretreztment

3 9 million per year (size increesa)
3 2 million per yesr (melter)

HLW wvitrificestion =

1% vimmficztion = 3 16 million per vear (meltzer)
Sub-total = 527 mm per yesr ]
Misczllaneous = 3 1 million per vear

Total = 328 million per ye=r

Dccontammnon ch::mczls (Mg) $401 14,000 SS 614 000
Sulfur (Mg) $370 170,100 362,937,000
Grout powders (d4z) 5100 0 SO
Kerosene (Mg) $£150 70,170 $10,525,500
Raw water (m?) $0.03! 30,000,000 $900,000
[ Saniry water (ar) $0.03 1,100,000 $33,000

FElectricity M Wh) $30 16,600,000 $498,000,000
Subtotal ' $881,460,160
Solid wasts (m*) $1,000 4,000 $4,000,000
Equipment (per year x 14 years) $28,000,000 14 3392,000,000
Vaulzs §5,000,000 38 $190,000,000
Canisters $10,000 - | 448 34,480,000
Contziners $25,000 0 S0
Overpacks 360,000 112 $6,720,000
Subtorzl $557,200,00
Total $1,478,660,160
Total minus equipment $1,086,660,160°
Start-up costs (materials) $143,000,000
Decontamination and - $1,132,000,000
decommmissioning (material) :
Toal ' $2,753,660,160
Toral minus equipment 32,361,660,160
Notes:

HIW = high-level wasts

I1¥ = lowlevel wasts

o = cubic meters

Mg = megagmms

F-21
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Table F-108. Backup to Table 9-19. Operating

Cost Component

HIW = high-level vass
IIW = low-level vasts

All stafT hours ars based on a smaff-year of 1,812 hours.

|Pretreatment stari-up 15 626 939 1.7E+06
LLW vitrification start-up. L3 157 236 4.3E+05
BLW start-up 1.5 157 236 4 3E+05
Pretreatment
decontamination and
decommissioning 2 626 1,252 2.3E+06
{ILW vitrificzdon .
decontzmination and
decommissioning 2 157 314 " 5.7TESDS
HIW decontaminaton zad
decommissioning 2 157 314 5.7E+05
HLW monitoring z2nd
maintenance 12 10 120 2.2E+05
HLW wansporzmaton - 30 30 5.4E+04
Total 3.3E+07
Notes:

¥-22
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Table F-10C. Backup to Table $-19. Operating Cost Component
* (Millons of 1995 Dollars).
Ty ;‘ L .;-‘..\.u'—..»:‘.:..:-__-'_.%_.;}‘., T e S T T e

W‘\‘;b’”!“ AP
B e e e T e A R R P R PR

202 40 378 620
52 10 98 160
52 10 98 160

Toml 306 60 574 |, 940

Notes:

AW = high-level waste
ITW = low-level wasts
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Table F-10D. Reckup o Table 9-19. Operating Cost Component
(Millions of 1995 Dollars).

R e SR e

e T e e
Ezt:nmvc separarions
LLW vitrification
HLW vitification 5243
Tndirect staffing? $33
Pretreatment start-up” 394
LLW vitrification start-up® 524
HLW start-up? $24
Pretreatment decontzmination and decomsmissioning’ $125
1L W vitrification decontamination 2nd decommissioning® $32
HLW decontaminzation and decommissioning 532

|HLW monitoring and maintenance®* . 38
HLW transportation’ _ $3 |-
Totzl ! 31,803 J

Notes:

'For indirect staffing, it wxs assumed that all workers would be nonexempt.

*The tota] start-up cost for cach fasility is arbitrurily set to the 2onuel €22ifing requirements, These start-
up requirements have been set to 1 1/2 years of the agnuel. This leaves 1 1/2 years of staif cost (395
million + 324 million + 524 million = 3143 million) for start-up matetizls aod supplics,

(363 wmillion x 1.5 y15 = 395 m.xlhon) ($16 million x 1.5 yms = 324 million) ($16 million X 1.5 yrs =
524 million).

"Decontamination and decornmissioaing fcrca::h facility is exbitraxily set equsl 10 thres years of «aff cost
plus thitsy pevcent of the total sapital cost minus the contingeacy. The 2affing requirements bave been
sct 10 two yeurs of the annual. This leaves one yeer of staff cost (363 million + 3516 million + 516

million = 335 million) plus thirty percent of the capite] for material 2ad ﬂtp‘p]lﬁ

- The tota] capital is equal to the capital plus 2 ibﬂyp:r:cnxmzmgazcy manfc-m. the capitel va.!ucmbc
used for the deconermination and decommissioaing cost for materizls and’ e:uqaphcs is equal to:
Capital 34,857 million per 140 percent = $3,455 million

The cost based 1pon the capite] would be «5 follm capital decontemination sud decommissioning = -
33,455 million x 30 pereeat = 51,057 million. Thus, the total dccontn:mmnon 2ad decommissioning

cost for materiels 2ad expplies is set o $1,132 willion.

/4"""\‘
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Table F-10D. Backup o Table 9-15. Operasing Cost Component
(Millions of 1995 Dollars).

Notss {coatinu=d):

“For moaitoring aud meintengnes, the following wes assumed: exemmpt would be Hovﬂunu barpzining
unit 10 peroent, 20d nonexenmpt 80 percent,

*For HLW transportation, the following was sssumed; execpt would be 36 perment, bargeining imit 35
perccnt, xad non nnﬁnunumwﬂnnnr

bbnuﬂuv:nmgmnﬁumﬁhnnﬁm mﬁﬂ;ﬁﬂ&ﬁwnﬂ&uhoaﬁ tkers, All nonexempt
nuvﬂowﬂmﬁluuﬂa&huouﬂoﬂwﬁ
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Table F-11. Backup to Table 9-20. Overall Schedule.

Consoruction
Faciliry
Coniiguration
Option Start Finish Smudy
Pretreatment + HLW vitrification [July 2001 December 2006 |page 114
Standalone 1L W vitrification December 1697 {July 2005 rege 63
Overall December 1997 |December 2006
0 om ; |
Preqeatment January 2004 January 2018 pages 114, 33
|HLW vitrification March 2005 March 2019 ©  |pages 114, 33
LLW vigification September 2005 |September 2019 |pages 63, 33
Overzall January 2004 September 2019

Decontamination and decommissioning for all facilities is assumed 10 start after the
completion of process duration, that is, 5 years.
October 2019 October 2024

Monitoring and maintenance is for HLW canisters.

Monitoring and maintenance is assumed 1o start with the cornpiction of HL.W vitrification.
Monitoring and maintenance is assumed to finish when the last muli-purpose canisters is
shipped to the repository. ,
Shipments to the repository start in 2035,

Based on discussions with X, D. Boomer, 1,000 canisters are assumed, 250 multi-purpose
canisters. ' :

10 multi-purpose canistars wonld be transported per wesk (Slaathaug 1995, Table 9-7,
footnoz 35).

Duration of shipments = 250 multi-purposs canisters/10 = 25 wecks,

March 2019 Scptember 2035 {‘page 151

Research and Development

1995 2018

Notes:

HLW = high-level wasts
IIW = low-level wugs
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Ex Situ allernative comparison

Waste Blending |Canister Count (HLW) or, |Canister Size |Overall Duration of $Trips to Repository 1Trips to Repository
Loading Factor  |Number of LAW Vaulls Yault Size Processing Plant  |Operations |10 rail cars/irain 10 rail cars/train
weight % {m™3) Efficiency (years) 2 can/HMPC 4 can/HMPC
No Separations( Ssde -} ome) T 3
WHC Data Pkg. 30% o - 21400},1 355 nap) 10 36% 14 2140 .
Proposed DEIS 20% 1.5 - 587426 0.62]/ - 60% 15 20371 14686
Intermedinte Separations
HLW ' .
WHC Data Pkg. 45%|7 1 { vies ) 6800 1.26)7 25% 14 - 340 170
Proposed DEIS T20%, 157 N PR ) 33386 0.62|7 60% 12 1669 835
LAW
WHC Data Pkg 25%|7 1 40 5300 36% 14
Proposed DEIS 15%[7  1.25 83 5300| Y 60% 19 -

Extenstve Sepnratlons
HLWL\)B s stly Late)

WHC Data Pkg. YEAK 1 TS 502 0.62] 7 26% 14 25 173

Proposed DEIS 20% 1.5 1571 0.62} v 50% 14 79 ) 29
LAW{borusilvede) '

WHC Data Pkg. .25%" 1 38 40 5300] 7 36% 19

Proposed DEIS ‘ 15%7 125 83 5300| 7 60% i 19
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€63

F.11 Backup for Table 9-16

mﬁ

¥y

Table values are In milllons of 1995 doljars.

Cerium removal $276 | 7857 52070 5105 336 $a1 $97§
Centralized racllties :t_i?.d_ 2 ; $520
LLW vitrifcatlon 51300 | s624-| 517 38 |32 | 516 $264 $2,934
LLW disposal j 316 $9 u | s $9 $225 $14 “$294
HLW vitrificution $1400 | 3639 | 570 sl o b s126 $260 $2,957
LW transporiation n $24
HLW disposal 239 . $5.619 | $5.858

Total $3643  [$1,76) $3:2 | s | sees | s $225 | $139 $630 $5.619 | 12,826

_Notes:

§1-57



